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Executive  Summary 


The  Water  Quality  Work  Group,  GREAT  il, 
consisted  of  members  representing  the  Rock 
Island  District,  Corps  of  Engineers,  the  U,S. 
Fish  euid  Wildlife  Service,  U.S.  Environ¬ 
mental  Protection  Agency  (Regions  V  and 
VII),  Wisconsin  Department  of  Natural 
Resources,  Iowa  Division  of  Environmental 
Quality  and  the  Missouri  Deportmen'  of 
Natural  Resources.  This  group  was  respon¬ 
sible  for  identifying  water  quality  problems 
on  the  Mississippi  River,  formulating 
appropriate  studies  to  better  define  or  solve 
the  most  important  of  these  problems,  and 
finally  to  make  recommendations  to  the  Plan 
Formulation  Work  Group  supportive  of  water 
quality  interests. 

Thirty-five  problems  were  identified  by  the 
work  group  and  the  public.  Seventeen  of  the 
identified  problems  were  addressed  (due  to 
the  broad  nature  of  some  problem  state¬ 
ments,  many  of  these  problems  were  only 
partially  addressed)  by  work  group  activities. 
Four  other  problems  were  too  low  on  the 
priority  list  for  funding  of  studies.  The 
remaining  fourteen  problems  were  considered 
more  appropriate  to  other  work  groups  within 
GREAT  II,  to  studies  being  conducted  by 
GREAT  I,  or  were  beyond  the  scope  of  the 
GREAT  process. 


The  major  accomplishments  of  the  work 
group  were:  studies  on  water  quality  effects 
of  dredge  disposal  site  return  flows,  and  on 
desorption  of  pollutants  from  sediments. 
These  studies  were  contracted  to  the  Univer¬ 
sity  of  Iowa,  Institute  of  Hydraulic  Studies. 
The  final  reports  of  these  contracts  not  only 
explain  study  results  but  develop  predictive 
water  quality  models  to  be  used  by  the  Rock 
Island  District  Corps  of  Engineers  in  esti¬ 
mating  impacts  of  dredging,  a  requirement  of 
the  404  permit  process.  Results,  are  sum¬ 
marized  below. 

Modeling  of  Suspended  Sediment  Plumes; 
Return  flows  at  the  Rock  Island  and 
Keithsburg  sampling  sites  showed  increases  in 
suspended  sediments  of  up  to  75  mg/1  over 
ambient  levels  in  the  river.  There  was  no 


discernible  return  flow  at  Hannibal.  Sand¬ 
sized  material  settled  within  the  first  100 
meters  and  silt  sized  particles,  generally 
within  400  to  500  meters. 


TTie  Schubel-Carter  model  anc  the 
Weschler-Cogley  model  were  evaluated  for 
.accuracy  and  ease  of  use.  The  Schubel- 
Carter  model,  orginally  developed  for  estu¬ 
aries,  was  modified  to  work  on  conditions 
more  typical  of  the  Upper  Mississippi.  This 
model  proved  to  be  awkward  ia  its  solution 
and  was  not  recommended  for  consideration. 
The  Weschler-Cogley  model  has  more  promise 
and  can  utilize  "plane"  as  well  as  "point" 
sources  of  suspended  material.  A  "plane" 
source  is  a  more  accurate  description  of  side 
bank  or  beach  nourishment  disposal  than  a 
"point"  source.  A  third  model  is  being 
developed  by  Sayre.  The  final  report  will 
contain  27  solutions  for  the  Weschler-Cogley 
model  representing  a  variety  of  conditions, 
and  a  user  manual. 


Laboratory  Desorption  of  Pollutants; 
Three  sediment  samples  each  from  10  sites 
were  analyzed  as  was  river  water  and  elu¬ 
triates.  At  some  sites  there  was  considerable 
variation  in  the  size  and  character  of  the 
pollutants.  As  expected,  sandy  sediments 
were  generally  very  low  in  pollutants  and 
finer-sized  sediments  somewhat  higher.  In 
general,  ammonia,  COD,  manganese  and 
sometimes  oil  and  grease,  cadmium  and  zinc 
were  desorbed  from  sediments.  Iron,  phos¬ 
phate,  and  copper  seemed  to  adsorb  to  sedi¬ 
ments  during  elutriate  tests. 

Water  quality  standard  violations  in  elu¬ 
triates  occurred  infrequently.  The  secondary 
drinking  water  standard  for  manganese  was 
occasionally  exceeded. 


A  report  on  the  water  quality  of  the  Uppci 
Mississippi  River  and  a  point-source  discharge 
inventory  of  the  river  were  generated  inter 
nally  by  the  Work  Group.  A  summary  of 
water  quality  problems  is  presented  in  table  i. 


I  » 
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Table  i 


EXTENT  OF  WATER  QUALITY  STANDARDS  VIOLATION 
IN  THE  UPPER  MISSISSIPPI  RIVER 


LENCTH  OF 
AFFIX'TED 
SECMENT 
(MILES) 

DRINKING 

WATER 

STANDARD 

PROTECTION  OF 
AQUATIC  LIFE 

VIOLATION 

FISH  FLESH 

WHOLE  BODY 
CONTACT  RECREATION 

Entire 

Length 

Iron  ( 1 )  * 
Manganese  (1 ) 

Mercury  (1) 

100-500 

Dieldrin  (4) 
Sediment  (4) 
Copper  (2) 

Fecal  Coliform  from 

St.  Louis  Area  (3) 

10-100 

Lead  (2) 

Other 

Pesticides  (4) 

PCRs  (2) 
Dieldrin  (4) 

Fecal  Coliform  from 
Quad  Cities  (3) 

1-10 

Mercury  (2) 

Dissolved 
Oxygen  (2.3) 

0-1 

Heat  (2) 

*  Major  Sources; 


1.  Natural  Weathering  aiul  Erosion 

2.  Industrial  and  Commercial  Wastes 

;l .  Domestic  Waste 

•1.  Agricultural  Non-point 


rtK  Water  Quality  Work  lirouti  rocont- 
mciidod  the  lollowing:  measures  to  the  Flan 
Formulation  Work  (iroup: 

U.S.F.F.A.  should  revise  suspended  and 
settleable  solids  standards  so  that  they  are 
based  upon  the  need  to  protect  fisheries 
and  aquatic  habitat  rather  than  to  protect 
the  photosynthetic  process. 

(Itin 't'OF.  use  the  quantitative  assessment 
moflels  ot  water  quality  imp/iet.s  oi' 
dredi;ing  developed  by  the  W'QWt;); 

States  in  the  tlRFAT  11  study  area  should 
institute  industrial  pre-treatment  programs 
as  soon  as  possible,  concentrating  on  speci¬ 
fied  towns,  and  should  press  for  better 
treatment  or  re.souree  recovery  for  speci¬ 
fied  industries; 

States  in  die  GRF.A1'  U  study  area  should 
develop  compatible  water  quality  manage¬ 


ment  reguialions  and  straicgics  for  tiu 
river; 

AH  NFDES  thermal  monitoring  repoits 
should  be  standardized  and  should  utilize 
existing  mathematical  modeling  of  the  heat 
dispersion  process  and; 

A  group  of  monitoring  stations  should  be 
establislu'd  by  USFFA  in  the  Mississippi 
River  below  the  Quad  Cities  to  docurrent 
the  d.'gr-ee  of  water  ijmdity  dcgradaiion 
ai.d  rate  of  recovery  from  this  poUation 
source. 

From  the  water  quality  perspective,  it  was 
recommended  that  all  dredge  disposal  oeeur 
out  of  the  floodplain  and  that  waters  in  the 
dredge  spoils  be  retained  at  the  disposal  site 
until  they  are  of  equal  quality  to  the  water  in 
the  river.  On-site  inspection  by  officials  of 
the  Savanna  Proving  Grounds  would  precede 
any  disposal  on  the  SPG. 


'I 


f .  J  »  .  K-/  r- 


.^'  iMiipOi  I,-.  I  ill-  ^li-.'lit.,:  .  il-r  111 

Noi'tii  America,  i^'at !ii  riii^  .'un-ufi'  (Vom  >1 
slates  aiid  two  C'aimiiian  pro 'in-ces  and 
draining  1.5  million  square  miles.  It  is  the 
third  largest  watershed  in  the  world,  llowing 
2,500  miles  to  tlie  (iulf  of  iMcxico  Millions 
of  people  live  on  its  hanks  and  draw  hfe  from 
;is  wati'i’s.  '  Ivor  five  dm  d.ed  Isii  ns  if 
MiOmds  iivi-  .  1  ■  .V.'...  fi'iin 

a  unitms  th  il  thnm'  n.  :.;m  al  'to  mvtw. 

Man.  in  his  nrogress  has  pi. a.  the  river  t  > 
m.anv  varied  and  .somi’i'acs  ccnriict  .ag  ifc-. 
The  pie.ssures  of  li.a.  ai''  to  he  de¬ 

grading  the  cnvii  onmi.  ntni  •aualitii-s  of  Ua- 
I'lver.  .\Iore  inforrTm'im,  ;  necvieii  -an  tl 
I'e-mplcx  interactions  o!  t'le  ,ivors  rosoui'ces 
and  these  res-aurcs,  rmictions  to  m ai;'  .ac- 
tivitie.s.  Witon  diis  inl'onaalion  is  obtained,  it 
e,a!i  be  used  t-i  i-oterm m-,,'  what  problems  cxi'-l 
and  what  altr-  nat'vis  ai'o  available  to  solve 
the  probiems  .md  comdinate  river  uses  to 
minimize  conflicts. 

\.  Study  Am  hoi  i.eaticn  ano  [.'bvedopnioru 

In  rest)on?e  to  increasing  putilic  con¬ 
cern  for  The  environmental  quality  of 
the  river,  tlu'  (Iroat  Rivei  Study  wa ; 
authorized  bv'  I’ongress  in  the  IVatci' 
Resources  Development  .Act  of  DJIn 
(PL  94-587).  Mils  legi.siat ion  authorize;, 
llio  I'.S.  Army  (’orps  of  r.nginc-crs  .  . 
to  investigate  and  study,  in  cooperal lemr 
with  intoiisted  states  and  federni 
•  igcncies.  through  tiie  l.ipper  Missis,-.ip,.>i 
River  Ba.^in  i 'ommi.ssioii,  the  develop¬ 
ment  of  a  liver  system  managemerd 
plan  .  . 

rhe  total  '  tudv  program  m.hude-  ihr--.,- 
e  ri  at  Hivcr  Knvii-onmenlal  Acti-.an  icai'  s 
i(';RF,.AT1,  wlncli  tia'  i.'  tho  respoiisibilil  v  fm 
'ho  river  reaches  fi'om  St.  Paul/Minneapolis 
'o  I  luttcnbcrg,  lovva  ((IRi'.'tT  1);  (nitlenberg 
<n  Saverton.  .Mmsoiiri  ((ilMlAT  H);  ano 
virion  l-i  the  confluence  of  the  Ohio 
.wiir.ATIin. 

[i,  -  dii'lv  iir-f'-n- '  in*  aiio  r<  ci  ii.i  men- 
d.ition.v  of  llio  diroo  hIvFAT  IV  a.'.i-  will  h-o 
dr- aught  togf'ttioi  a  lavi  .  m  magomci:' 

di-atcgy  fol  (Ik  .  idire  i  pp-  r  M issi' .'.i'  ' 


uiveiv  The  goal  ;,i  the  .'  tii.'ly  is  u-  i-.- 
to  t’oiigrcss:  and  the  people  a  idvrr  rv  sara; 
management  plan  that  is,  above  ail,  i  i  al 
i.stie  -  a  plan  that  is  tectinicalK  am 
oeonoiTiically  ‘-ound,  socially  and  enviion 
mentally  acccptalilc,  and  capafile  of  beiiu 
put  into  action  within  a  reasonatile  i.ernv 
of  lin,.-. 

H.  biudy  i’urposji  ,a;'  f  Seyp. 

7'lie  pur[vosc  of  tlie  GRFAT  li  So;  ie 
t  j  identify  and  resolve  conflicts  rcsn'  , 
irvirn  .separate  Icgislativi-  .c  ie 
Congress  vvliieh  mandated  timt  ilo  Cp'v. 
Mi.ssis.'ippi  River  bo  neuinged  in  •! 
national  interest  for  commeremi  n.av  , 
tion  and  a.s  a  fish  and  wildhTc  ret  age. 

The  concept  of  tlie  studv  'ingi'iat- 
from  a  need  to  coordinate  the  rr.ai  ■ 
nance  activities  of  a  nine  foot  navicii!;, 
•.•hanncl  by  tfic  I'.S.  Con'is  of  iin.iim  m- 
from  ( iuttenberg.  lowi  to  Savci  '-.  ; 
Missot.'ci  with  other  river  u.si's,  CHI  ',  ;  ; 
was  founded  because  of  increa''ing  ■ 
cern  by  conservationists  and  the  gon' 
public  over  the  lack  of  infoi-mat ion  mme 
able  about  the  impacts  of  I’.S.  I'oi  fr,  ,■ 
r-.ngiiicers  channel  maintenance  aeii-.'itn- 
on  many  key  resources  of  the  nv-er, 

Tilt'  scopt'  ol'  the  CiKl  .'M  li  Sta.:- 
directi'd  (owaro  dev X'loping  ,i  >  e  <  r  ■; 
tern  management  iilaii  inrorperai  i 
total  river  resource  requii':'me!r. 
'..Ul..'\r  II  was  organized  earl;  m  i'l  ■■ 
year  197'7  (October  19711  threi.-r; 
Septciribci'  1977)  and  is  stiidyiiig  'iio  r:'  i 
from  (biittcnbei g.  lovva  to  Sma  m  '' 
Missouri. 

Studv  Paid icitial  ivm  -mi!  v  ii'eami/:  ' ; 

_ _ _ _ _ .  .  _  -L .  .  i.. 

liif  (.HP.A'r  11  ream  is  e'':ii;i,i 
: epresontati ves  from  tie  lellnv.  ing  I'ls- 

M::  -issippi  i;-'- 1,,  i! . 

)\  I  V  (  :■  e;  ;  !  ,1  !  I  i  ' 

Stnt'  e,f  lilnie-e 
Statc-  of  lo".  ;i 
State  of  Mis'-eiiiv 
Slab-o!  l\is;‘on:  in 


( t  ;  1 1 ' 


L'.S.  1  p  c  i  1,1.  lit  lilt*  Interior 

aiHt  Wildlife  Servii'e 

r.S.  DeparliiieiU  of  Agriculture - 
Sell  <  oii.'.ei  vation  Service 

L  ,S  Doparinient  of  Defense  - 
Department  of  the  Army  -Corps  of 
1  jig  i  I  leers 

I'.S.  Department  of  Transportat ion  - 

I  si  I  lu.'Vi'd 

I  P-.  Liivn': .nmental  Protection 

\^<i;e\ 

Cpprr  Mississii.ipi  Kiver  Conserva¬ 
tion  Committee  (ex  officio) 

iJHi  A  1  II  IS  organixed  into  12  func¬ 
tional  work  groups  and  the  Plan  For¬ 
mulation  Work  Croup.  Each  work  group 
is  to  accomplish  the  study  objectives  as 
they  relate  to  the  work  group's  func¬ 
tional  area  and  as  directed  by  the  team. 
Work  groups  are  composed  of  persons 
having  expertise  and  interest  in  the 
work  group’s  ai'ea  of  study. 

This  report  summarizes  the  con¬ 
cerns,  objectives,  activities,  conclusions 
and  recommendations  of  the  Water 
Quality  work  group  as  they  relate  to  the 
CHEAT  II  Study  area. 

Water  Quality  Work  Croup  Organi¬ 
zation 

1.  Participants.  Those  members  of  the 
work  group  who  have  attended  at 
least  2  of  the  5  meetings  include: 

Ruth  Andi'cws-K.l.f  .O.E. 
j’homas  Bainbridgc-Wisc.  DNR. 
Hick  Breitcnbach-U.S.F.W.S. 
Bryan  Coodrum-  R.I.C'.O.E. 

Rich  Creenwood-U.S.F.W.S. 
Ceorge  .Johnson-R.I.C.O.E. 

Robert  Kokc  IJ.S.E.P.A.,  Region 
VII 

William  Koellner-R.I.C.O.E. 

V.  Ramiah-  Missouri  DNR 
David  Sloltenberg-U.S.E.P.A., 
Region  V 


Steve  Baumgarn-lOW A  DEQ 
David  Kennedy-Wise.  DNR 
Thomas  Lovejoy-Wisc.  DNR 

Work  Croup  Chairman: 

Robert  Koke  -  U.S.E.P.A.  until 
January  1978 

V.  Ramiah  -  MO  DNR  January 
1978  -  October  1978 

John  Ford  -  MO  DNR  October 
1  978  -  Present 

2.  Meetings  and  Procedures 

As  of  October  1.  1979  the  Wditcr 
Quality  Work  Croup  had  held  six 
meetings.  The  first  three  meetings 
occurred  between  November,  1977, 
and  March,  1978.  During  these 
meetings,  work  of  the  CRE.AT  I 
study  was  reviewed,  water  quality 
problems  in  the  CRE.AT  11  area 
identified  and  studies  proposed.  The 
fourth  and  fifth  meetings  of  the 
work  group  were  held  in  June  and 
September,  1978,  to  finalize  details 
of  the  studies  to  be  undertaken  or 
contracted  out  by  the  work  group. 
The  sixth  meeting  was  held  in 
September,  1979  to  discuss  the  re¬ 
sults  of  work  group-sponsored 
studies  and  work  group  recommen¬ 
dations  to  the  final  report. 

No  formalized  rules  of  order  were 
observed. 

3.  Voting  Procedures 

Since  the  work  group  represented  a 
single  interest,  water  quality  on  the 
Mississippi  River,  it  was  agreed  that 
all  motions  should  pass  by  consensus 
of  all  work  group  members  present. 
When  quick  decisions  were  needed, 
members  were  contacted  by  tele¬ 
phone  and  consensus  of  all  re- 
si>onding  members  was  required. 

4.  Division  of  Responsibilities 


Othcr.s  wtui  have  particpatcd  in  the 
review  and  comment  of  work  group 
output  include: 


The  following  items  were  the  rc 
sponsibility  of  all  work  group  mcm 
bers: 


review  of  e.Msting  JhIh  pertinent 
to  the  work  group,  problem  iden¬ 
tification,  design  of  studies, 
review  and  comment  on  GREAT 
II  Water  Quality  Work  Group 
studies,  formulation  of  con¬ 
clusions  and  study  recommenda¬ 
tions. 

Responsibilities  of  the  chairman 

include: 

drafting  study  contracts,  re¬ 
viewing  contractor  proposals. 


reconimendation  of  a  contractor, 
reviewing  interim  contractor 
progress  reports,  scheduling  and 
presiding  at  work  group 
meetings,  represent  work  group 
on  Plan  Formulation  Work  Group, 
On-Site  Inspection  Team,  and 
Post-Disposal  Task  Force, 
writing  water  quality  assessment 
report,  develop  point  source  dis¬ 
charge  map,  write  water  qviality 
work  group  appendix  of  the  final 
study  report. 
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II.  PROBLEM  IDENTIIIC  A  HON 


A.  Problem  Identification  Process 

Once  the  twelve  functional  work 
groups  and  their  overall  objectives  were 
formulated,  the  work  group  members 
began  to  identify  public  concerns,  con¬ 
flicts  and  other  problems  related  to 
their  overall  objective  and  area  of 
study.  -A  work  group's  list  of  problems 
was  composed  of  those  problems  identi¬ 
fied  in  any  of  the  following  ways: 

1.  The  problem  was  identified  in 

GREAT  I  and  was  applicable  to  the 
GREAT  II  area. 

2.  The  particular  work  group  recog¬ 

nized  an  existing  problem  based  on 
existing  conditions. 

3.  The  oarticulai’  work  group  recog¬ 

nized  a  potential  problem  based  on 
future  projections  of  existing  con¬ 
ditions  and  trends. 

4.  Other  work  groups  identified  con¬ 
cerns  relating  to  the  particular  work 
group  area  of  study. 

5.  The  public  expressed  concerns  and 
problems  directly  to  the  particular 
work  group. 

6.  The  public  expressed  concerns  and 
problems  to  a  particular  work  group 
through  the  public  participation  and 
information  work  group  (i.e.  town 
meetings;  houseboat  trips;  etc.). 

These  problems  were  compiled  into 
a  list  to  be  evaluated  by  the  particular 
work  group  for:  (l)  their  relevancy  to 
the  study,  (2)  the  urgency  or  certainty 
of  the  problem  and,  (3)  the  potential  for 
resolving  the  problem  within  the  time- 
frame  of  the  study.  Certain  problems 
were  eliminated  from  further  study 
based  on  criteria  guidelines  developed 
by  the  Upper  Mississippi  River  Basin 
Commission  in  1974.  The  list  of  re¬ 
maining  problems  was  then  prioritized 
by  the  work  groups.  (See  Plan  Formula¬ 
tion  Work  Group  Appendix  for  the 
listing  of  these  problems.) 


The  results  of  this  screening  (oro.s 
were  put  into  tables  and  displasii)  m 
the  Preliminary  Feasibility  Report. 

Once  the  work  groups  had  developi  n 
a  set  of  problems  and  needs,  they 
formulated  a  list  of  objectives  designed 
to  address  and,  at  a  minimum,  partially 
resolve  tlieir  problems.  The  >  o'  le'- 
lives  were  then  used  to  identify  i  isks 
and/or  studies  which  the  work  group 
needed  to  accomplish  in  order  to  iden¬ 
tify  the  possible  alternative  solutions  to 
their  respective  problems.  The 
problems,  objectives  and  tasks,  there¬ 
fore,  represent  the  plans-of-actions 
each  work  group  used  to  derive  their 
final  conclusions  and  recommendations. 

The  conditions,  both  existing  and 
future,  which  were  used  to  identify 
problems  of  a  work  group  are  discussed 
in  the  following  sections.  The  year  1979 
was  chosen  as  a  base  point  for  existing 
conditions,  and  a  project  life  of  fifty 
years  was  used  to  predict  future  con¬ 
ditions.  Attachments  1,  2,  and  3  sum¬ 
marize  the  plan-of-action  for  each  work 
group. 

B.  1979  Conditions 

1.  Present  Water  Quality  Conditions. 

See  Section  VII  A.  Water  Quality 

As.sessment  Report. 

2.  Sources  of  Pollutants  to  Mississippi 

River  in  GREAT  11  Study  .Area. 

The  most  important  sources  of 
pollution  to  the  Mississippi  River 
in  the  study  area  are  point 
source  municipal  and  industrial 
discharges  from  large  cities 
directly  to  the  river  and  the 
delivery  of  sediments  from 
erosion  of  agricultural  land.  The 
urban  areas  of  Dubuque,  Clinton, 
and  Quad  Cities,  Muscatine, 
Burlington,  Fort  Madi.son  and 
Keokuk  are  the  major  dis¬ 
chargers  of  point  source  pollu¬ 
tants  to  the  Mississippi.  The 
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Koi’k,  lowH.  Maiiqiioketa,  Skunk, 
Des  Moines  and  Fabius  Rivers 
are  the  major  sources  of  sedi¬ 
ment  discharged  to  the  Missis¬ 
sippi. 

3.  Relationship  of  Riparian  Land 
Management  and  Water  Quality. 

The  uses  made  of  land  adjacent 
to  the  Mississippi  River  present 
tncso  potent  ad  non -point  source 
problems  for  water  quality  in  the 
river: 

increased  soil  erosion  rates  of 
riparian  land, 

discharge  of  pollutants  used, 
generated  or  stored  on  riparian 
land. 

The  potential  for  adverse  im¬ 
pacts  on  water  quality  increases  as 
the  amount  of  land  contributing  to 
the  problem  increases  and  as  the 
distance  from  the  river  decreases. 
The  spectrum  of  riparian  land  uses 
would  run  from  a  bottomland  hard¬ 
wood  forest,  which  would  provide 
the  best  water  quality  protection,  to 
an  industrial  site  with  large  areas  of 
unvegetated  soil  or  impervious 
paving  and  polluting  substances  ex¬ 
posed  to  surface  runoff  or  subsur¬ 
face  leaching  to  the  river. 

4.  Relationship  of  River  Use  and  Water 
Quality. 

Many  uses  are  made  of  the  river, 
but  water  quality  is  affected  in  one 
of  two  general  ways.  The  u.se  can 
entail  discharge  of  pollutants  into 
the  river  or  it  can  affect  the  status 
of  pollutants  already  in  the  water. 
Those  uses  contributing  discharges 
to  the  river  would  be: 

recreation  and  operation  of  rec¬ 
reational  and  commercial  river 
craft  (oil  and  grease,  sanitary 
wastes,  spills  of  transported  ma¬ 
terials), 

withdrawal  of  waters  for  indu.s- 
trial  and  municipal  uses  (a  wide 
range  of  pollutants). 


'I  lios,  usi’ ,  winch  can  ifilfct  (in 
location  or  status  ol  pollutant-'  al 
ready  in  the  river  include  dredging 
and  the  operation  of  coiiiiiiercial 
rivereraft  (turbidity,  resuspension  <d 
bottom  sediments,  desorption 
pollutants  from  bottom  sediments). 

5.  The  Relationship  of  Present  IJsc  and 
Water  Quality . 

All  tne  above  ii-es  ai.V'-r  1 
affect  water  qualify  !.)ut  not  all  hn.i 
the  same  degrt'e  of  impact  an  water 
quality.  The  withdrawal  of  water 
for  domestic,  commercial  and  in 
dustrial  use,  and  its  return  to  the 
river  carrying  waste  products  of  this 
use,  has,  by  far,  the  greatest  effect 
on  water  quality  in  the  river.  Indi 
cators  of  organic  pollution  (nutri 
ents,  fecal  coliforms)  from  large 
urban  areas  can  extend  many  miles 
downstream  from  their  source  (Sec. 
Vll  A)  in  the  Mississippi,  but  studies 
by  GREAT  1  Water  Quality  Work 
Group  (1978)  showed  increased  pol¬ 
lutant  concentration  caused  by  re¬ 
suspension  of  sediments  during 
dredging  disposal  persisted  no  fur¬ 
ther  than  1  mile  downstream. 

Studies  conducted  by  .Joliiison 
(1976)  and  the  GREAT  1  Water  Qual¬ 
ity  Work  Group  0  978)  summarize 
known  impacts  of,  rivereraft  on 
watei  quality.  These  studies  on  the 
Mississippi,  Minnesota  and  Illinois 
Rivers  demonstrated  increased  tur¬ 
bidity  levels  correlated  with  size  of 
craft  and  depth  of  channel.  Tur 
bidity  remained  above  ambient 
levels  for  as  much  as  2!  hours,  but 
the  eoiisequenccs  of  this  kind  ol 
pollution  is  still  less  sevm’e  than 
that  of  discharges  from  large  urban 
areas. 

6  Relationship  of  the  Siudy  Area's 
Economy  to  Water  Quality. 

('Manges  in  water  (jnalily  wi'uld 
be  expected  to  mediate  changes  m; 

(iiiblic  health  (viral  and  bnctei  |;i) 

infections,  and  cancer,  and 
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[H'l'  I'a; )l  t  I  ( i|  1 11  .iiiM  I 1 1  \  III  I  In' 

MI'i  a'-  uiir'k  Iila'i-  ;a  '  a  I  I  ( a'l  t'l  I ). 

v\ati'l  li'cat  lin'lit  (‘(isl-t  i  iiiHilUM|)al 
(icaikiii^  'AJiliT,  boiler 

Hint  ()r()cess  wiitei')  viirx.  with 

water  (((lalit '  . 

tiev  e  io(i| ;  a-a  I  i!  [inblli'  a. 'er'e.’!  t  loll 
al'ea  ■  111  er  '  ;\iiler 

(jila  1 1 1  a  1  a  a  .1  i ,  .  .  a  iieK-^ 

Ilia  .  la  I, a:!',  tv  ,  lain  r  iter  (|U!il 
It),  ''tandaiai'i  lie  laet  iiefore  a 
streaiii  can  !>e  ikaijfnateil  tor  a 
part  ieiil.ii'  'i'll'  'iicli  ■.>  reoreat  ion. 
tallnre  to  aiaiiitain  Ihes*'  atari' 
tianis  't'.iHild  teln!  Ill  lediict  the 
atate'.s  e<i|aiMitiiieiit  lo  pi'i  O'liiilie 
ri-ereat  ion  aloiij;  that  streani). 

valiH'  ol'  i;,ii.i'at(ii  "  u  at  ea  I  o'.t  I. 

'.aiel,  Ilf  llie  'tiuK  area,  pa  ■ 

tieularl\  I’ool  It),  lias  been  the 
major  fee<tiiie  rp'oiind  on  the 
Missls.sip(ii  llyuay  due  to  thi' 
lai'ge  numtiei'a  of  Miiseulium 
traiisvefsinn.  elaiii  whieh  ap¬ 
pears  to  be  (jinte  sensitive  to 
Water  ijiialit'',.  (Ihompson  and 
Sparks  l!i77.  \iider><in  et  al. 
1977). 


ri't  ii.  n  I  |i  iv'  -  II  .1  ii  1 1 1  ■  1  1 '  1 1  a  .  1  1  I , 

iirate  dredt;inp)s  mi  ih,  i.HI  \l  I- 
sejpiient  III  the  ii'.er  ai.,'  linin 
plume'-  III  ele't'ated  su-.pelid''l  .oli'' 
extended  as  fa;  'is  tini-  ..jiiarli  i  i'. 
downstream  Irom  the  |■■•^'lr^  flow 
fiisehai'Ko.  Measiiremei.i  ot  iii-av. 
iradals,  nutrients  and  li  eal  ei i| ,  I .  a  ii, 
eoneentrat  loim  ii'ilie.iti  if,n  r  < 
stri  inh’'l.',  •'  'I'la  la  lid  1 1  h  e  ;  i,  ;  1  , 

:  ed-ri.  'd-.  1  .  ,  ’  o 

p<  l!u'  .1-,  1  1  ,,  t'.  ,  ‘  I ,  I  ■  I 

tiai'l, jp'  iia I' .  Ic 1  I '  a  1  .  M  ii .  1  '  ■  .  ,1 

rate  .T-  d(i  -impeiiiiei;  ^edi  ir  i  i ,  t  - , 

llieiia-.ed  li'i|--  i.|  pi  1 1 1 1 1 1  ;i  1 1 1  -  ea'i-ie 

1 1\  I  te^oi'i  ,t  i(  ii  I  !  I  1  n  I  di’i  I  I'.'i  •! :  111! 

melil'-.  'lall'v  '  til. lie--  ti'i\  (  '-li'  ■  ■  '  itn 
potential  lor,  .  a  the  e.eeiii  i  ei  n-e  i,; 
desiii'pt  loll  (it  a  I  lal  ilid  '  dm  II|- 

I rom  dri'iljT e  sj  ioi  I  .  Si  u.  la  ■>  1 1' 

Hraniiiin  (Hraniion,  no  oate)  'tiowee 
that  man|e.'inese  w.o  iele;eid  I'ol;: 
si'diineiit  inter-  I  ,l  i,d  ■  I'o  r.  :  i  ■ 
mineral  particle  surfanes  ami  trom 
[lartieles  associated  with  ixidc'  and 
hydroxides  of  tmti  ous  mangaiie-'i  , 
Zine  was  found  to  be  reh  used  Irom 
[lartieles  asso. Mated  witl,  oxides  and 
hydroxides  ol  hvdrons  n  on  .‘iinl  man 
gaiiosp  and  from  oij^aine  matter  and 
sulfides. 


value  ol  spoi'l  and  coiiimeifMal 
fishei'V  'ttie  'Urvival  of  a  lugh 
cjualitx'  '!i verse  tisherv  is  depen 
dent  iipcui  niaintaining  high  levels 
of  dissolved  ovvgeri  -iml  low 
levels  ol  piillnlalits). 

7.  Kelation.Mjj  of  l)ri'd|^iii£  and  ^ater 
Quality. 

Dredging  lia-.  ttie  lollowmg  impa<*ts 
on  river  water  qualitM 

increased  levels  of  suspimded  solids. 
The  .-.ction  of  Itu-  di  edge  mitterhead 
amt  return  flows  trom  llie  disposal 
sites  (Mil  inerrase  uspi-nde't  solids 
levels  m  fta  rivei  .  Studies  oy  Itie 
tilth  A'l  I  Uater  Ipiahli  bork  '  iioup 
(1978)  showed  dir-dging  induced  tur 
biditv,  subsided  to  tiackground  levels 
within  a  mile  below  the  dredge  sit<  . 
Studies  of  turbidity  generatml  li\ 


A  .sumiiiai'N  o!  the  I  978  di  i  dg lUg 
program  watiT  sampling  I",  tin  Hocl 
Islami  lusti  iel  I  (ir()'  of  I  ngme(  i 
showed  t'Olh  iron,  mangaiiest  am 
/.me  desortied  froni  sediiiiiis. 

Mcasuia^meids  during  'edual 

dredging  sliowed  that  de(i(  ndmj^ 
upon  the  site,  inanganesi  .iml  i  (ili 
appeared  to  tie  either  adsoi  iii  t'  1-  n 
desorfx'd  Irom  sediments  haiiora 
tor\  studies  eoiitiMcte.!  ti\  i.hl  \i  li 
Water  t/iialil\  W  1  irk  1  ,roii|  I  II  >:  hea  1 1 
tliat  CDl).  ammonia  am:  man.  am  -• 
are  desorlied  from  seitn  i.-i  ts, 

8.  Public  I  (iiiceriis. 

A  iiuihi-er  "I  V  II I  o-  ,  i’  ,11 1  '  ,  -  -I  - 

were  raised  lo  pai  t  n-ip,i'ii  -  ,.i,-i|i' 

meet  mgs  ineludmg: 

a  need  to  hettei  iim,eisiand  how 
water  (jualitx  atfei't-  tin  lii'd'i 
of  the  Keokuk  Pool  (I'ik.I  I'.ll. 
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tl>c  I'flHtiunstiip  of  water  quality 
and  recreational  boating. 

tX)Uit  source  dischar;fes  in  Ft. 
Madison,  Iowa. 

farm  chemicals  and  sediment. 

coordination  of  the  (iREAT 
Studv  with  state  water  quality 

I  CKi-Oiti''  ' 

water  polhilioii  i  uiitrcil  costs. 

[xiint  soui  ee  discharges  from  .IM 
plant. 

relationship  tiarge  tows  and 
propeller  size  <in  oottom  turbu¬ 
lence  and  tiirbality. 

thermal  pollution  by  power  plant 
cooling  water. 

Projected  (  onditions  ?021) 

1.  Projected  and  Federal 

Actions. 

V\ithoiit  the  tiKKA'I  Study,  there 
may  not  have  been  a  consensus 
among  txirdering  states  and  EP.^ 
regions  as  to  what  <*onstitute.s  ade¬ 
quate  water  qualitv'  assessment  of 
dredging  and  disposal  impacts,  an<l 
what  level  oi  impact  we  can  live 
with  on  the  t  (iper  Mississippi.  Such 
a  lack  of  Consensus  among  agencies 
would  make  compliance  with  state 
and  federal  regulations  concerning 
dredging  mort  difficult.  Without 
the  (iRliXr  Stuflv  a  mathematical 
expression  of  water  quality  impacts 
caused  tiy  dredging  may  not  have 
be<-n  developed  to  assist  m  water 
quality  maiiagemeiit  decisions. 

2.  Projtcted  Uatfi  ynality  Distur 
hancc  Srmrces. 

llicr  oasoi !  ,  ■<  |  m  m  I  ■.  ,i  i  in  Hu  sludX’ 
area  should  b<  i,  flr-cted  ill  an  n. 
crease  m  all  major  water  uses. 
Munieipal  and  indiistrial  (Kunt 
sources  should  iimrease  m  number 
and  III  total  iiollutant  load  dis 


charged  to  the  river.  .More  intensive 
use  of  riparian  land  (commercial  or 
industrial  development,  more  barge 
fleeting  areas,  or  cultivation  to  near 
river  edges)  will  result  in  greater 
non-point  source  pollution  in  the 
Mississippi. 

3.  Projected  Water  Quality. 

.All  men  t  .r  '  .  ■  r.  s  ,  .. 
projected  above  fun  be  >  Xj)cetrtl  !■> 
decrease  water  (jualit;, .  There  are. 
however,  some  trends  ttiat  may  lielp 
mitigate  or  offset  tliis  regression  in 
water  quality: 

coMtiiiiied  local  date  and  led 
eral  government  fiindnig  for 
collection  systems,  construction 
of  new  sewage  treatii’eiit  (acil 
ities  and  upgrading  nf  e.Mstiiig 
plants. 

increased  emphasis  mi  imlustrial 
pretreat  merit  and  recovery  of 
materials  as  byprovlucts  rat  her 
than  their  discharge  as  wastes. 

use  of  organic  wastes  Irorn  large 
sources  (i.e..  grain  proet*ssing)  as 
alteniHtive  etiergy  sources  for 
the  production  of  methane  or 
alcohol,  as  a  livestock  feed  or 
fcrtilizei . 

developiin'iit  ol  urban  non  ixunt 
pollution  afialement  plans. 

•1.  Public  (  oiiceims. 

Future  public  e.  'iici  i  :is  v  ill.  o) 
course,  mirror  [luniie  peimption  of 
water  (jlialitv.  I  he  ;ioOhe  \'i(0-.  of 
two  segments  i.f  the  nvrr  loOnv  nui'. 
Iiulicate  how  eoneern  .‘ill  idiMiige 
Ihrougti  time  wilti  e(iaM.;,ri^  ^•.atef■ 
(jualitv.  In  V\i'eons:ii,  M  is.-i  ,si|)|ii 
WM  ter  <)U(i  1 1 1  \  Is  coiis|,j,  I  '.iH* 

th(-  Ilia  |ei  t'l  .neci  I  IS  ,o  I  All'  I  li  ■ 

V  id  mg  a  I  si  t ,,  til'/  1 1 .  oil  It  'he  I  I ' :  •  .'I 

tional  Ixaiting  ano  i  na  int  a  in  oi  '  It 
higti  qualitv  s|K,it  lisln  i\.  \\ater 
(JualltV  Ml  tlie  ^llsslss((lp|  tieh  w  S’ 
IzMiis,  m  contrast,  is  m msKii  rci l  |>o(ii 
and  ruitdie  iiuatini's  siiCi'ist  Mu 


‘J 


major  concords  are  at  a  much  moi'C 
fundamental  level  —  human  health 
and  the  maintenance  of  aijuatic  life 
in  the  river  (GREAT  Ill  Piihlic  Par¬ 
ticipation  Work  Group). 


i;.  Statement  of  Objective.-,. 

(Attachment  H2). 

F.  Formulation  of  Work  Group 

Tasks  (Attachment  IfST. 


Statements  of  Problems.  (Attachment 

#1). 


wastf'watf;  ir  the  Twir  '  ’  i  scope  of  GREAT  II. 

nas  ar  acjverse  impact  on  'Aiitr-  '  \ 

quail"  n  ^rr  stiir;\  arcti .  .  : 


luaiugoHuX  .‘.OI IV  .)1J1 1  N1(  11  ^ 


WORK  GROUP  --  Water  Qualitv  PROBLEM  IDENTIFICATION  Attachment 


lATLMLN'i  OF  PROBI.EM  DAli:  AGFNC  V.  I?  1  H  L 


rc-  high. 


WORK  CROUP  -  Water  Quality  PROBLEM  IDENTIFICATION  Attachment  #1 
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1 1) 


STA  1  LMHN  r  Ol'  011.1  t.f  r[\  l-S 


U OliK  '  Water  Qu.'ilily 

0\  1;R AI.I,  OFUiX’TIVH: 


I’l'uiiKiti’  the  nmiiiteiianee  or  iniprov'OMietil  of  water  ij:i:ilit>  in  tin  i.RF.Al'  II  slniv.  a 


S r !t  ( )ih)  (,'CT/F  !  S; 


1.  To  oliaraotoi'ize  pre.-^ent  water  quality  in  llie  study  area,  including-  .--patial  an;! 
tcinpoi'al  water  quality  trends,  and  locations  and  frequencies  of  '.voter  quality 
violations. 

.\ssc.ss  the  effectiveness  of  present  water  qualitv  monitoring  programs  m  the 
study  <arpa. 

■>.  Develop  mo(.)Cling  procedures  that  will  predict  the  water  quality  impacts  of 
dredging  and  dredge  disposal  on  a  site  specifie  basis. 

■1.  Promote  the  foi  mation  of  n  uniform  sot  of  guidelines  for  all  agencies  involve; 
in  water  quality  management  in  tlie  study  area. 

Provide  for  mitigation  of  the  adverse  water  quality  effects  of  dredging  and 
disposal,  during  the  period  prior  to  development  of  final  watci-  quality  crilerir 
for  dreclging  and  di-spo-^a). 


U'ORK  CROl’P  --  Water  Qualitv  i-ORtirLAIION  ()l  iASaS 
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Ill  VnOKK  C.KOUP  AC'lIVlTlhS/ACCOMPLISilMLN  1 


Water  Quality  Assess  meat  lleport . 

The  purpose  of  the  report  was  to 
provide  an  overview  of  current  water 
quality  on  the  Upper  Mississippi  River. 
Although  many  reports  on  specific  pol¬ 
lutants  in  specific  areas  and  many 
sources  of  raw  data  evist.  a  compilation 
and  analNsc'  nf  ali  d.rc.a  for  the  river 
was  needed  to  help  pul  specific  pollu¬ 
tants  and  locations  in  the  proper  per¬ 
spective  so  that  sound  water  quality 
management  decisions  could  be  made. 

The  report  provided  information  on 
pollution  caused  by  organic  enrichment 
and  contamination  by  heavy  metals  and 
chlorinated  hydrocarbons  on  a  600-mile 
segment  of  the  Upper  Mississippi  River. 

The  leport  draws  ambient  water 
quality  data  primarily  from  the  Illinois 
DEQ  and  the  U.S.  Geological  Survey. 
Information  on  point  sources  came  pri¬ 
marily  from  state  303e  basin  planning 
documents  and  state  records  on  effluent 
monitoring.  Special  studies  by  a  wide 
variety  of  states  and  agencies  provided 
much  of  the  information  on  mercury, 
other  tieavy  metals,  PCBs  and  pesti¬ 
cides. 

IVritiiig  the  report  was  a  task  of  the 
work  group  chairman.  Total  chair¬ 
manship  costs  from  February  1,  197  8  to 
September  30,  1979,  are  estimat'^d  at 
approximately  $28,000;  costs  incurred 
in  the  writing  of  the  water  quality 
report  are  estimated  at  $3,000. 
Printing  and  distribution  may  add 
another  $6,000  7,000  to  the  cost  of  the 
report. 

Resell.-,  and  conclusions  of  the  re¬ 
port  are  summarized  in  the  report 
abstract. 

Pmnt  Source  Iji'  ■'harge  Mrg'. 

A  mai)  of  llie  GRl. \T  II  study  area 
showing  known  [loint  source  discharges 
to  the  Mi.ssi.s.sippi  was  made  with  the  aid 
of  the  state's  .303c  basin  plan  documents 


and  communication  with  stale  official..;. 
The  map  has  aided  in  the  intcrprelalion 
of  water  quality  data.  It  should  be 
useful  in  future  planning  and  manage¬ 
ment  in  the  fields  of  recreation,  flood - 
plain  management  and  protection  of 
fish  and  wildlife,  as  well  as  water 
quality. 

Development  of  map  information 
was  included  in  the  water  quality  report 
costs.  Additional  costs  of  obtaining 
ba.se  map,  drafting  and  printing  are 
estimated  at  $2,000. 

G.  Dredge  Disposal  Assessment. 

A  study  to  determine  turbidity  aiui 
suspended  sediment  problems  belov\ 
dredge  disposal  return  flows  was  con 
traded  to  the  University  of  Iowa. 
Institute  of  Hydraulic  Studies.  The 
three  major  components  of  the  study 
were: 

1.  Monitor  turbidity  below  dredge  dis 
posal  sites  and  define  plume  of 
turbid  water. 

2.  Eistablish  the  relationship  between 
turbidity  and  suspended  solids  at  the 
sites  monitored. 

3.  Adjust  two  c.vistmg  mdltiematicai 
models  of  suspended  solids  dispor- 
.sion  to  fit  field  data  obtained  at 
disposal  sites. 

The  cost  of  the  .stud\'  i.s  $3().0()0. 

.A  detailed  explanation  of  methods, 
results  conclusions  are  included  ii: 
the  final  report  issued  for  thi.s  stuci\ 
printed  under  separate  cover. 

1).  Uaboratory  Simulat  ion  of  J)esmj2>' ion  oi 
Pollutants  from  Dredged  Sedinic  nts. 

A  study  to  determine  which  poten 
tial  pollutants  may  be  relea.sed  from 
sediments  into  the  water  eoUimn  during 
dredging  and  dredge  disposal  was  con¬ 
tracted  to  the  Universitv  of  Iowa. 
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InstitiHi'  of  Studies.  Ihe 

thret'  iiijjjor  coiiipoiienls  of  the  study 
were: 

1.  Deleriniiie  whieli  pollutants  will 
desorb  fiom  Upper  Mississippi  River 
dredge  material  using  elutriate 
testing. 

2.  Deteiiiiiiif  the  latts  at  wliu'li  de 

.M'i'jltiOll  lakCN  lil.l'H-. 

3.  Develop  iiial'.i'.'i’.ia:  leni  niodi  l  of 
dilntioii  v\l:]eli  I'in  iriiuiate  source 
CoiK'ciUrations  lo  eonc'eiU  rat  ions  in 
a  downsti  t  iiin  plume. 

Tile  cost  of  UiC  sled'.'  is  STV.IOO. 

A  oelailcd  evpiaiic!  lO.’i  of  metlieds. 
results  and  ciMielasion-  arc  mcluck  d  in 
the  final  report  issmal  for  this  study 
printcci  under  separate  <‘over. 

On-Site  Inspect  ion. 

The  Water  Quality  Work  Group  did 
not  develop  criteria  which  would  reject 
potent'al  disposal  sites.  The  major 
water  quality  concern  of  a  specific 
dispo.sal  site  was  its  distance  upstream 
from  whole  bodv  wmter  contact  rec¬ 
reation  areas  and  water  supply  intakes. 
These  concerns  could  be  addressed 
without  field  inspections.  Therefore, 
participation  of  the  On-Site  Inspection 
Team  was  infrequent. 

Post-Disposal  Evaluat  ion. 

The  work  group  chairman  will  par¬ 
ticipate  in  the  iy79  post-disposal  ta.sk 


force  and.  as  a  part  ol  that  work,  wnl 
summari/,e  and  discuss  the  water 
quality  data  gathered  by  the  Hock 
Island  District  ("orps  of  Engineers  foi- 
the  1979  dredging  season. 

G.  Work  Group  Meetings  and  Diseussioiis. 

Minutes  of  the  W'atei-  Quality  Wo' I, 
Group  meetings  are  included  as  Sccti m 
VH  H, 

H.  Management  Tool  Development. 

The  completion  of  the  two  studies 
contracted  lO  the  University  of  Iowa 
should  lead  to  formulation  of  matlu  - 
mati<‘al  methods  to  predict  wat,  r 
quality  impacts  of  dredging  and  dredye 
disposal.  The  limited  time  and  data 
base  for  construction  of  these  predic 
live  techniques  strongly  suggests  that 
additional  refinement  of  these  U-ch- 
niques  will  be  needed.  By  expanding  the 
data  base  and  by  verification  through 
water  quality  monitoring  diiniig 
dredging,  the  accuracy  of  the  predicti'  i 
techniques  will  be  improved.  It  is 
anticipated  that  further  model  refine¬ 
ment  and  verification  will  be  an 
activity  of  tlie  GREAT  III  Water  Quality 
Work  Group. 


It  is  hoped  that  this  work  will  Uai; 
to  a  method  of  quantitatively  assessing 
the  water  quality  impacts  of  dredging 
acceptable  to  all  agencies  involved  m 
water  quality  management. 


I  (  )1(  Ml  r  \  i  ll  .r:  Ut  M  1  1- nr.  \  1  l\  I.S 

AND  Kf;( 'ommi:ni)A rioNS 


['rocf^-' 

The  ttis.ks  tl.ff)  cueh  o*  p  ehose  lo 

accomplish  varie>1  by  work  group,  by  type 
of  problem  and  by  the  existing  knowledge 
about  that  proldem.  All  w>jrk  groups 
needed  to  (‘olicct  ^jud  .jigani:^*'  tiackground 
inforiViati' ■!■  '!k:-  :  '  k.  o  .1  ■  ird'or  1  at irii 

was  tisi'd  i:|  i:iil  ,  Mil  !i  , ir'c.blems,  U'j 
provide  in, 'ait  ...ai  aala  i  at'a  r  work 
groups  and  to  forn,  pari  o!  the  narrative 
for  their  wa  rk  grou|.  appt  r.dix  W.iere  little 
background  mforinanon  cxisterl,  baseline 
data  was  collected  and/or  resenreh  studies 
conducted. 

As  all  tasks  wvcv  Cuiii|ii.ji ed,  the  results 
were  distributed  lo  nu'riibeis  of  the  per¬ 
tinent  work  group.  ( ‘onclusions  were  then 
drawn  by  menibcrs  of  the  work  group  based 
on  the  results  of  then  work  group’s  tasks. 


The  conclusions  developed  by  each  work 
group  led  lo  the  identification  and  conse¬ 
quent  development  of  potential  alterna¬ 
tives  to  '.heir  problems.  The  results  of 
.some  tasks  indicoterl  that  there  still  was 
not  enough  available  iiiforination  to  ensure 
a  knowledgeable  assessment  of  the  poten¬ 
tial  alternative  solutions  lo  a  problem.  In 
these  cases,  no  alternatives  could  he  for¬ 
mulated  and  the  only  recommendation 
which  could  be  made  was  for  further  study 
of  the  problem.  Where  completion  of  work 
group  tasks  led  to  identification  of  poten¬ 
tial  solutions,  the  alternatives  were  dis¬ 
played  on  Attachment  4.  I'he  alternatives 
varied  in  specificity  Irom  sitc-.specific 
guidelines  to  geiiei-al  policy  changes,  de¬ 
pendent  upon  the  pifjblcm  thev  were  ad¬ 
dressing.  Alternatives  displayed  on 
Attachment  4  were  assi'ssed  and  an  alter¬ 
native  selected  on  the  basis  of  a  judg¬ 
mental  irnpaet  assessment.  Oiiee  an  alter¬ 
native  was  selected,  flu;  rationale  for  its 
selection  and  all  available  supporting  docu¬ 
ments,  informal  ion  and  ‘  In  lies  siifiporting 
its  .selection  weif'  Idv'iiliDcd  and  displayed 
on  Attachment  4.  Ihis  ml ormation  (and 
other),  WHS  used  to  compile  a  brief  sum¬ 
mary  of  the  types  of  impacts  that  would 
result  if  the  recommeiiuation  were  impli— 


minted.*  based  on  tin-  i.iipacl  a'scssim  ;  i 
and  careful  evaluation  of  tlie  recommend 
tion,  the  work  group  through  various  vadni, 
procedures,  either  approved  or  rejected  th. 
recommendation. 

.All  work  grouf)  approvi  d  recoin  men. 1  . 
lions  w'-ri'  .lilt  to  l.be  fjKi'.Al  II  ii.cia.  ' 
asscssinenl  coordmalo:'  for  review  and  m' 
vice.  'I'hc  coo'-fliiiator  would  then  mail  Ih; 
information,  complete  with  comment., 
back  to  the  appropriate  work  group  chair 
man.  The  work  group  then  did  a  moi  < 
thorough  anci  detailed  assessment  ot  Ihi 
impact  potential  of  Ihcii-  rc-com mciulat  nms. 
I'his  information  was  recorded  on  Att.ich 
ment  7.  bach  work  group  was  respon.sihi. 
for  obtaining  or  estimating  the  neccs.saic 
information  for  their  impact  asst ssment 
through  tticir  studies,  work  group  meeting-, 
discussions  with  other  work  groups,  discu. 
sions  with  other  agencies  having  evpeiti-. 
in  that  particular  field,  discussions  with 
economists  and  discussions  with  the  iiniiaci 
assessment  coordinator.  VVlien  Attachmenl 
7  was  completed  to  the  work  grouii--' 
.satisfactioii,  sufficient  copies  of  Attach 
ment  4  and  7  were  brought  to  the  next  bl.:ii 
Formulation  Vvork  Ciroup  meeting.  Ti  i 
impact  assessment  was  reviewed  liv  .all 
members  present,  and  additions,  changi-s  m 
suggestions  were  made  lo  the  imjiact  i. 
sessment.  l-.ach  W'ork  group  ehairmaii  i  i.s 
the  approfiriate  revisions  and  brought  s 
final  version  of  the  impact  assessment  t  ' 
the  next  Flan  rormulation  Uork  Dii.u. 
meeting  for  final  review. 


At  this  time,  the  reeom  rnerida t  n  >n . 
were  dropped  from  further  acMivc’  eriusu; 
eration,  until  ^1  reeom irundat loio  wi-i. 
submitted  by  ujj  of  the  work  group  '-  iMieii 
all  of  the  recommendations  had  been  sig, 
mitted  to  the  Flan  lormulatinn  Woik 
Droup,  the  development  of  int<'gi-atc'<'  ami 
final  plans  began. 


♦  I  able  II,  page 


llic  rt'ci  II 1 1  n  I  t'l  ii  In  I  kjII'.  Id  lli<’ 

IMhii  1  orimilntidn  Wnik  i.i-oup  vntini  m 
specificity  and  iiii[ilciiicnt;d)ilil\  and  were 
grouped  into  the  following  general 
categories: 

1.  Inipleinentahle  actions  with  existirig 
authority. 

2.  Impleinentalile  judions  recjuiring  leg 
inlat  loll. 

2.  Iniplernentni  lie  -tudies  within  ex¬ 
isting  authority. 

4.  linpleinentatih  studies  requiring  leg¬ 
islation. 

;'i.  I'easibilit y  studies,  etc. 

6.  Policy  changes. 

W  ithin  each  of  the  six  groups  above,  the 
rccotnniendalions  varied  from  general  rec- 


oiiiiiu-ndal  ions  iip(il\ing  to  tin-  rivii  a 
wtiole  to  Ihosi  reec, 111  niefidat  ions  -ii. 
specific  ill  naluii’.  I'hree  categorns  e! 
specifuMty  used  to  organi/e  the  rtu-uniim  i. 
dations  into  action  plans  are  listecJ  tn-iow: 

1.  general  apply  to  entire  (iKt  Al  II 
reacti  or  entire  I'pper  Mississippi 
River  Masin. 

2  pool  epph.  to  >1  sjiicil’e  piidl  I  ■ 
grou()  ol  pools. 

4.  site  -  ap(>ly  to  a  specifie  .ilel-' 
within  a  [jool. 


H.  VNork  (ifouf)  Recom  inendat  ion 

The  following  reeomniendations  repre 
sent  those  of  the  Water  Quality  W'oi  i. 
■  iroup  before'  they  wore  modified  t)y  tin 
Man  Formulation  Work  (iroiip  in  thC'  pi  n; 
development  process. 


-tilin'  Vh,  I  ;iV‘>  \  1 1  .ii'f  I  I  I, '  Hi 

\\i,'  i'.'iii  i.i  I, 

DISt'I.AV  Oi  Hl.i  DMMl.NI)  \  I  KtN  A 
I’HKI.IMIN -XRV  IMl’AC  I  \SS1:SSM1NI 

Uccoiiiint  iiil.'t  Kill  Niinifx'i'  I 

Niii'.ilii''  \ll 

Uivei'  Mile 

Itiite  Npproved  hy  Uotl-,  (  d'oup 

1.  (lenci'iil  pi'diilf  m  ."ildri-'-M'ii  (wriU- iMit  e  u'l-  niii;ili<  i  lior.i  \ne-  fn  ■  iil  ■' 

ti'2.  I'tici't'  In  a  lac'l.  (if  (iatji  iKM'taiiiiii'M  to  MirCaci  A  pruii'n'v.'Mi  r  e'l.ilit'  > 
is  iifiec-loii  ijy  (ti'odfprifC  A  dredt^f  disposal. 

#1.  'I'tu  IT  IS  a  lack  of  coordinated  water  qiiali1\  A  -.eilinn.'iil  dat  a  ai  Ua  ti 
ai'oa  on  whiiMi  to  base  managenu'iit  decisions. 

#4.  Opeia1ioni.V  niaintenancc  of  the  9  it.  channel  laay  ccaiii  ilMiti  in  Ua  la 
problems. 

-1:1.  I'ollutiof)  due  to  dredging  practices  v*.  disposal  of  niatrnals  is  oceuti  in.; 
#20.  ('larn  .shell  di'edging  oreates  high  levels  of  turtaditv. 

2.  Sub-problem  addressed  (write  nut  -  use  onlv  when  necessiii  yl; 


5.  bub-objective  addressed  (taken  from  At tachiiieiit  n2  ivnte  out): 

I'romott'  the  formation  of  a  uniform  set  of  guidelines  for  ail  agencies  iinolv 
in  water  quality  management  in  the  study  area. 

4.  'I'asks  accomplished  to  address  problem  (taken  from  Attncliment  f»4  v  >■ 
out); 

itevelop  recoin meridnt  ions  for  final  I'cport  c'onsislent  will)  work  gi  n 
objectives. 

').  lasting  of  alternat  ves  to  problem: 

a.  I'lirther  research  on  water  <)urdity  dV  aquatic  habitat  impact 
suspended  sediment  &  sedimentation  rates  should  be  conducted  A  \vat 
ijuality  criteria  developed  based  on  this  research. 
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\t  tHPhment 


KHCOiMMi'.NDA  NON  4  2 


RID/C'OK  sliould  supplement  their  assessment  teehniques  using 
mathematical  models  developed  during  the  GREAT  II  study  for  documenting 
water  quality  impacts  of  dredging  and  disposal. 

Compliance  with  specific  water  quality  criteria  requires  quantitative 
measurement  of  impacts.  Impact  assessment  of  COE  dredging  and  disposal  on 
water  quality  should  use  mathematical  models  to  predict  the  magnitude  of 
suspended  sediment  and  desorbed  pollutant  plumes.  Such  models  will  be  a 
product  of  the  GREA  T  II  Water  Quality  Work  Group  and  these  models,  along 
with  user  manuals,  will  be  presented  to  RID/COE.  Further  refinement  and 
verification  of  these  models  is  planned  in  the  GREAT  III  study. 

It  is  further  recommended  that  RID/COE  put  these  models  into  use  at 
two  locations  each  during  the  1980  and  1981  dredging  seasons.-  RID/COK 
should  design  their  water  quality  monitoring  schemes  during  dredging  to 
check  the  accuracy  of  the  model  predictions. 
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Jiiiii'  1979  Altcichiiii  iit  ff  1 

IV. Q.  ^  hoi’ I-.  (jPoli;) 

DISPLAY  OF  RECOMMFNDA  I  ION  A 
PHFI.IYIINARY  IMP A^'T  ASSF.SSM FN'l 

iiccom  iiU’i;.!  ilion  Muirilic  r  __  _ _  _ 

I’ool  Ntiiiibir  ^1  _ 

Milo 

Diito  Approved  by  Work  Oroup  _ _ _ 


1.  (lenoral  pi’obloni  addrossocJ  (write  out  &  use  number  I'rom  A 1  tachiitont  f  1  ): 

riioro  is  it  lack  of  data  pertaining  to  .surface  and  groundwati. r  qualil  v  n-'  il  ; 

H  affected  t,)v  dredging  and  di.sposal. 

#4.  Operation  ami  maintenance  of  the  9-ft.  channel  may  coni ribuli  to  ife 

Pell  problem.  : 

trl2.  Pollution  due  to  dredging  practices  and  disposal  of  (iiodgo  m.'iterials  i-' 
occurring. 

>720.  Clam  shell  di’cdging  creates  high  levels  of  turbidity. 

i 

2.  Sufr-problem  addressed  (write  out  -  use  only  wlien  necessary): 

Sub  olijectico  addressed  (taken  from  .Attachment  #2  write  out): 

Developi  modeling  procedures  that  will  predict  the  water  cjiialit'.  iinpaci-, 
of  dredging  and  (iredge  dispo.sal  on  a  site  specific  ba^^m. 

4.  I  asks  accomplished  lo  address  problem  (taken  from  .Atlachmc.’it  <t,'i  \vrit<' 
out): 

Assessment  of  dredge  disposal  related  water  qualilv  problem'- 

l.ab  .simulation  of  desorption  of  pollutants.  : 

,7.  Listing  of  alternatives  to  problem: 

Ihe  ('Of,  should  improve  their  w.q.  a.s.sessmcnt  capabilities  usmg  mathe¬ 
matical  modeling  based  upon  research  findings  made  tx  f..rr'  CHI. A  f  siijd;,,  ; 

O 


■'  i 'H-  (  OI  tlit-ir  w  a|.  fissu.s.'-^iiifciil  eopabilities  using  malhe- 

lu'ilical  modeling  bnse<i  upon  data  ooHeetion  and  existing  model  modifica¬ 
tions  undertaken  by  the  ORRA'I'  study. 

c.  I  lie  rOR  should  improve  their  w.q.  us.sessment  capabilities  without  thc 
u^e  of  mathematical  models. 

toe  ('OR  does  not  net  .  !o  improve  its  i\.q.  assessment  capabilities. 

•i  alioiM.;' ;  .  wi  de  m  tlm  Rqrer). 

Ration  lie  for  solt  etioi.  of  alternative;  Since  a  mathematical  model  based  on 
i‘ontlii  M  iriv  typical  to  t!iv  stiidv  oi'ca  is  used,  the  a.ssessment  can  be  quantitative 
iwliici,  iv  necessarv  i!  niipa-.  ts  are  to  ne  compared  with  established  criteria) 
and  more  accurate  thmii  a  more  generalized  model. 

Iveter-  ices  useij  to  s<decL  •iltcrnativo  (use  tasks,  support  documents  and/or 
discus-  lons,  stikhos,  articles,  etc.); 

I  "  emissions  among  members  of  water  quality  work  group,  discussions  and 
c.  T'espondence  with  WES  staff  and  WES  documents  of  the  DMRP. 

R  tionale  for  elimination  of  other  alternatives: 

a.  i\l  ithemalical  modcRs  are  presently  not  sufficiently  developed  to 
a  '^urately  predict  w.q.  impacts  in  the  study  area. 

'  non-rnathematicai  assessment  procedure  cannot  quantify  impacts  and, 
tiK-refore,  cannot  compare  them  with  established  criteria. 

d.  I’.-osenl  rOt  w.q.  :;s.sc:;snietit  is  viewed  os  inaoequate  by  several  agencies 
involved  in  w.q.  management  in  the  study  area. 

Prolirninarv  impact  assessment  of  selected  alternative.  (List  below  all  general 
i!i  i)a<-is  which  can  be  identified  by  tiie  work  group.  The  level  of  detail 
'  '.juii'vd  is  only  that  for  which  the  information  is  readily  available.) 

i  lncreo.se  research  and  model  development  costs. 


Improve  water  quality  through  improved  water  quality  management  skills. 


R'  avoii  for  'vork  group  reicction  of  recorn inendat  ion; 


RECOMMl:N"JATION  #  2  RECo ...  ......da  llO!.  ATTAC  ilMENT 


RECOMMKNDATION  #  3 


All  dredge  material  disposal  sites  should  be  located  out  of  the 
t  loodplain. 


i4 


June  26,  19‘<9 


Attachment  #4 
W.Q.  Work  Group 


DISPLAY  OF  RECOMMENDATION  & 

PRELIMINARY  IMPACT  ASSESSMENT 

Reco  il  mentation  KuiTibcr _ 3 _ 

Pool  Number  _ AH _ 

River  Mile  _ 

Date  Approved  by  Work  Croup  _ 

1.  General  problem  addressed  (write  out  &  use  number  from  Attachment  #1): 

Operation  and  maintenance  of  the  9-ft.  channel  may  contribute  to  the 
PCB  problem. 

#]  2.  Pollution  due  to  dredging  practices  and  disposal  of  dredge  materials  is 
occurring. 

2.  Sub-problem  addressed  (write  out  --  use  only  when  necessary): 

3.  s  b-objective  addressed  (taken  from  Attachment  #2  -  write  out): 

Provide  for  mitigation  of  the  adverse  water  quality  effects  of  dredging 
and  disposal  during  the  period  prior  to  development  of  final  w.q.  criteria 
for  dredging  and  disposal. 

4.  Tasks  accomplished  to  address  problem  (taken  from  Attachment  #3  -  write 
nut): 


Participation  in  OSH’,  post-disposal  task  force. 

3.  Listing  of  alternatives  to  problem: 

a.  Staliilizc  spoils  at  a  location  out  of  the  floodplain. 

b.  Slabili'ze  spoils  of  materials  within  floodplain  but  not  adjacent  to  Hie 
river. 

c.  Allow  disposal  at  any  site  conditional  upon  stabilization  of  material  at 
site. 


d.  Place  no  strictures  on  di.sposal  of  dredge  spoils. 


-35- 


6.  Selected  alternative  _a _ (write  in  the  letter). 

7.  Rationale  for  selection  of  alternative:  Generally,  this  alternative  would 
provide  the  greatest  protection  from  erosion  of  spoils  back  into  the  river. 


8.  References  used  to  select  alternative  (use  tasks,  support  documents  and/or 
discussions,  studies,  articles,  etc.): 

Participation  in  on-site  inspection  team  and  post-disposal  task  force, 
discussion  with  RID/COE  personnel  and  participation  in  formation  of 
channel  maintenan-e  plan. 

9.  Rationale  for  elimination  of  other  alternatives:  All  other  alternatives  provide 
less  protection  from  erosion  of  spoils  back  into  river. 

10.  Preliminary  impact  assessment  of  selected  alternative.  (List  below  all  general 
impacts  which  can  be  identified  by  the  work  group.  The  level  of  detail 
I  oquired  is  only  that  for  which  the  information  is  readily  available.) 

1.  Increased  cost  of  dredge  disposal  at  many  locations. 

2.  Increased  beneficial  use  of  dredge  material. 

3.  Reduction  in  sediment  load  to  the  river. 


1 1.  Reason  for  work  group  rejection  of  recommendation; 


LOCATION  (RIVER  Mii.El  IMPACT 


RECOMMENDATION  #  4 


All  dredge  disposal  material,  including  water,  must  be  contained  at  the 
disposal  site.  Release  of  water  back  to  the  river  should  not  occur  until  the 
quality  of  the  contained  waters  equals  that  of  the  river.  Impacts  of  return 
flows  on  lands  and  receiving  water  courses  shall  be  minimized. 


-38- 


June  26,  1979 


Attachment  #4 
W.Q.  Work  Group 


DISPLAY  OF  RECOMMENDATION  & 
PRELIMINARY  IMPACT  ASSESSMENT 

Recommendation  Number  4 _ 

Pool  Number  All _ 

River  Mile  _ 

Date  Approved  by  Work  Group  _ 


1.  General  problem  addressed  (write  out  <5c  use  number  from  Attachment  #1): 

#4.  Operation  and  maintenance  of  the  9-ft.  channel  may  contribute  to  the 
PCB  problem. 

#10.  There  is  eutrophication  in  the  study  area  which  results  in  large  amounts  of 
aquatic  plant  growth  and  shoaling  of  backwaters. 

#12.  Pollution  due  to  dredging  practices  and  disposal  of  dredged  materials  is 
occurring. 

2.  Sub-problem  addressed  (write  out  -  use  only  when  necessary): 

3.  Sub-objective  addressed  (taken  from  Attachment  #2  -  write  out): 

Provide  for  mitigation  of  the  adverse  water  quality  effects  of  dredging 
and  disposal  during  the  period  prior  to  development  of  final  w.q.  criteria 
for  dredging  and  disposal. 

4.  Tasks  accomplished  to  address  problem  (taken  from  Attachment  #3  -  write 
out): 


.6.  Listing  of  alternatives  to  problem: 

a.  Require  complete  containment  of  water  on  site  unit  return  flows  are  at 
least  of  equal  quality  with  water  in  the  river. 

h.  Require  containment  of  waters  on  a  site  specific  basis. 

e.  Do  not  require  containment  of  waters  at  any  site. 

6.  Selected  alternative  a  (write  in  the  letter). 


H ■' !  lo/i.'i l(“  lor  )('<•!  toll  1)1  I  vc;  l  lns  oltcriDil  ivc  jx-ov'idt  s  the  nio^t 

pi'otrot  mil  ap.'iinsl  w.ij.  prutjU'ms  oiu-^cP  t»y  dl'cdjp'  spoils  rrturn  flows. 

( ii’ouih'vvaior  pollution  will  not  o<‘(Mir  ainct  Itm  polliitunts  tudd  in  tlx- 
cont.ii  111'  lit  iirc.’i'.  arc  soiliincnta  wtncli  will  not  pf-nctrntf'  tho  sod.  and  voi  \ 
small  '  '  )iU'ont  rat  ions  of  metal  eatioie.  vvhieli  will  he  hound  hy  sod  partieles. 

Kideriiiees  used  to  scdeet  alternative  (use  tasks,  support  doeuments  and  or 
discus-  ions,  studies,  artieles,  cte.): 

(‘  rtieipation  in  OSCI,  post  <lispos;il  task  iViree.  diseijss/on  with  KIM  ('<)I 
e  !  I'l  r.iiam  I  from  st  ,ti'  w.>j.  maiiaaement  a}’;eneies. 

datmi  dc  Inr  cliUHliatnii  i.f  nthei  alternatives; 

liiesi  aiternal  U'cs  jicoxuo'e  less  prot  i-el  ion  from  water  quality  prot'li'las 
Caused  |)\  dl'ed<i;e  spoil  return  flows. 

i’reluii  inarv  impaet  assi's-aiient  if  si-lei-tcd  alternat  ive.  (List  helow  allgenerd 
impjiets  wliieli  eaii  hi  alentd'ied  hy  the  work  itroiip.  1  he  level  of  detail 
ri  (luiia'd  is  onh  dial  lor  v-'lueli  the  information  is  readiK  availahle.) 

I  .  Ii  ei  eased  cost  o!  dispos.a  1 . 

'.lore  land  ma'dcil  to  cont.ain  water. 

a.  Ii  [iroved  v.al  er  <;uald  \  . 

dea -o  I. 'I  worl.  '’.'I'oup  i-i'ieeiion  of  reeom  menda  ( ion: 


RECOMMENDATION  « _ 4 _  RECOMMENDATION 

LOCATION  (RIVER  MILE)  _  IMPACT 

POOL  _  ASSESSMENT  FORM 


f )  <  J  W  >  , 


I<  I  <  >  '  I  i  I  N  !  '  \  I  II  »■  -•  . 

I  *  '  ^1.1'  ■  '  V\  t  ■  .1  1-  II  1 ,  ll  i;\  .'I  ,  1 1  i  H  I. .  I  -111'  ■  i  I  ■  :  '  I  :  '  '  I  ' 

>  I|  I  > .  I  I'  \  I  ■  illll  '  .,1 V I  Ili.iil  .1  :  I  II  \  ;i  \|  ,1  I  !  ’  ■  1 1  •  ’  :! 

!  I  \  n  j  'Cl  U‘|  I  i  (  I  I  |[  H  'IM  1  ll  >1  I  1  •'  I  H  I|  1 :  1  (<  >■-  !  !  ■  U 

I'll  1 1  <  .  I !  M  (.  II I  |)r'  ijV'ii  III'  III  II  ill '  I-  .11  I  111  '  tin  I,,  ,  1 :  1 1  ■  -I  ,  . 

Ill  III  M'  1, 1. 1  I  ■  1  A  I  I  11' .  \  '  t  !■  Ill  '  .  ■!  I  1;.  ■'.!  I'l  I  II  ■'  1  -  !  1 .1  1 1  '  , '  '  ;  I  I  I  ' 

'  ‘I.'  I  I.|  :■ 

'■  I  1  I  I  I  1 1  .  '|  ■  U  ; 

I  .1  1  '  t  \l  I  '  I  .  \  I  1  I  I  I'  III!  ■  !\  I  Ifi  1  I  I  I  I  ■  I  i  i  .  '  I 
I'll  III  I,  .‘HI  '  ..III  '  I  >.'l  Vi  li;>i  III  ,  ||  'V. 

'1  U-'Cli  I  I!  !I I'  H'.  :i 
lUirlMivlHii,  li.w'i 

I  t.  Ai.'un-Min,  t'lW.i 
Kldkllk,  Iowa 
(i^uincw  Illinois 

U  hore  possihle,  more  (•■fCootivc  '.'.■ns(o  r'/ nt  ..■m:  oi 

rocovrry  should  bo  acfomplishod  with  [)noritv  on  ilivsi.  uiiiu -  i  n.i i  ih 
to  the  Mississippi.  Significant  pollutants  arc  shown  il  knov.i,, 

John  Deere  and  ('oinpany.  l)uhu()uo.  Iowa  <(  hiiii-Ma'i..  I  i  .  i 

Apple  River  Cheimeal,  near  li.  I)uhii<(ue.  Illinoiv 

l'..l.  DuPont  DoNeinoiirs,  ('linton,  l.o-.a  o  i  p;'.  '. 

Mercury,  HOD) 

llawkeyc  ('hemieal  ('ompaiiy.  t'lintou.  f".'  .  .  it.  ■ 

Nitrogenous  waste) 

J  M  ( 'orporation,  ne.-ir  .Mhanv,  llliaoi'  D’  oii,  .  .ii.i'.  '  a 

A  riimonia) 

Jonn  Di'cre  and  ( 'oinpany.  I..  Moliiio.  llliuo:  oi  i  ,,.,'i,., 

Monsanto  ineorf)oraled.  Miisi-al  ino.  low.-i  ( 1  h  ;  hii':.  a  ,  i  im 

T'irst  Mississippi  Incorporated,  nr.ar  It.  Mnns,,ii.  1,  a-  ,  .  ■  . 

t'hroin in rn.  Niekid  and  /me) 


Consolidated  Packaging  Incorporated,  I  t.  Madison,  Iowa  (HOIO 
W.  A.  Sheaffer  Pen  Company,  I't.  Madison.  Iowa  (<  hionnuai ) 


i:  I'l.i:  iii-ar  I  t.  Mfidison.  Iowa  (BOD. 

\  I  ,  I'l.  i|na  ' 

a.  vf.iii  I  (iciMiK'nl  >  v>iai)(tii\,  fu'ai'  I  t.  Mmlisoii,  Iowa 
I  ,  t'‘  a,  ..‘.'ll  law;)  (Ml'D.  \ ii )ti la ) 

I  a- 

■  •  •  ;•  ■;"i  .  !  'ic-ir  'i\  i^iaac  . .  Mi  iiri  (Nili-oirfii 


Juno  2fi.  197!) 


Attachment  #4 
W.Q.  Work  Group 


DISPLAY  OF  RECOMMENDATION  & 
PRELIMINARY  IMPACT  ASSESSMENT 


Recommendation  Numbei'  _  5 

Pool  Number  All 

River  Mile  _ 

Date  Approved  by  Work  Group  _ 


1.  Cicnernl  problem  addressed  (write  out  A  use  number  from  Attachment  #1): 

#18.  Point  source  discharges  contribute  many  pollutants  to  the  river. 

#29.  Point  source  discharges  in  Ft.  Madison,  Iowa  are  degrading  water  quality. 

#27.  There  may  not  be  adequate  coordination  with  w.q.  management  agencies 
in  Iowa. 

#29.  Effluent  from  3M  Plant  may  be  degrading  water  quality. 

2.  Sub-problem  addressed  (write  out  -  use  only  when  necessary): 

3.  Sub-objective  addressed  (taken  from  Attachment  #2  -  write  out): 

To  charactcri/o  present  watei’  quality  in  the  study  area  including  spatial 
and  temporal  water  quality  trends,  and  locations  and  frequencies  of  water 
quality  standards  violations. 

4.  Tasks  accomplished  to  address  problem  (taken  from  Attachment  #3  -  write 
nut); 

Write  water  quality  assessment  report. 

Map  point  source  discharges  to  the  Mississippi. 

9.  Listing  of  alternatives  to  problem: 

.1.  State  w.q.  management  agencies  an<l  U.S.  E.P..A.  shoulrl  promote  more  and 
better  industrial  pretreatment  of  wastes. 

b.  Industrial  pretreatment  of  wastes  remain  at  present  levels. 


M 


fi.  Selecteil  ;  :  'native  _a _  (wi'ite  m  liif-  lottor). 

7.  Ratii.:  or  selection  of  alternative;  Several  heavy  metals  in  the  Mississippi 

fre(]uent7.'  found  in  violation  of  either  the  drinking  water  standard,  the 
aquatic  life  standard,  or  both.  Municipal  treatment  plants  are  not  designed  for 
high  efficiency  metals  removal.  Metals  in  municipal  treatment  plants  sludges 
can  make  them  toxic  and  reduce  their  value  as  a  soil  conditioner. 

8.  Kefcrences  used  to  select  alternative  (use  tasks,  support  documents  and/or 
discussions,  studies,  articles,  etc.): 

Vvater  quality  assessment  report,  CRllAl'  11. 

9.  Rationale  for  elimination  of  other  alternatives: 

If  industrial  pretreatment  remains  at  present  levels,  the  metals  load  to 
river  will  remain  high  and  contribute  to  frequent  violations  of  water 
quality  standards. 

1(1.  Rrcliminary  impact  assessment  of  selected  alternative.  (List  below  all  general 
impacts  which  can  be  identified  by  the  work  group.  The  level  of  detail 
required  is  only  that  foi'  which  the  information  is  readily  available.) 

1.  Increased  cost  of  pretreatment. 

2.  Savings  due  to  resource  recovery  through  pretreatment  process. 

3.  Improved  water  quality,  heavy  metals,  other  industrial  wastes. 

4.  Improved  water  quality  due  to  higher  efficiency  of  treating  organic  wastes 
at  municipal  plants. 

Increased  value  of  municipal  slutlge. 

1 1.  Reason  for  work  group  rejection  of  recomm''ndation: 


ASSESSMENT  FORM 


'Federal  Register:  General  Pretreatment  Regulations  for  Existing  and  New  Sources  of  Pollution, 
Monday,  June  26,  1978,  Part  IV  EPA 
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RI-COMMENDATION  #  6 


The  water  quality  management  activities  of  the  states  of  Wisconsin, 
Iowa,  Illinois,  and  Missouri  should  treat  the  Upper  Mississippi  River  as  an 
entity  and  not  as  an  aggregate  of  political  units.  Although  various  segments 
of  the  river  differ  and  may  require  different  standards  or  use  designations, 
the  adjoining  states  along  any  given  segment  of  the  river  should  be  consistent 
in  their  management  to  this  degree: 

identical  water  quality  standards  for  that  segment  (identifying  and 
protecting  the  same  beneficial  uses). 

similar  limitations  on  the  concentration  of  pollutants  in  discharges 
to  the  river.  As  a  general  rule,  effluent  limits  for  one  state 
should  not  exceed  those  of  the  adjoining  state  by  more  than  100%. 

identical  chlorination  policies. 

state  water  pollution  control  agencies  should  encourage  U.S. 
E.P.A.  through  the  State-EPA  agreement  process  to  conduct  a 
waste  load  allocation  study  for  the  Upper  Mississippi  River. 

This  recommendation  should  be  considered  at  the  1980  or  1981  national 
meeting  of  the  Association  of  State  Water  Pollution  Control  Administrators 
(ASWPCA),  or  at  a  meeting  specially  convened  and  attended  by  the  Water 
Pollution  Control  Administrators  for  the  four  states  involved. 


Juno  26,  1979 


Attaotunont  #4 
VV.Q. _  Work  Croup 


DISPLAY  OF  RECOMMFNDATION  & 
PRELIMINARY  IMPACT  ASSESSMENT 


Rcooinmondntion  Number  6 

Pool  Number  All 

Kiv('r  Mile 

Date  Approved  by  Work  Croup  _ 

1.  Cencral  problem  addressed  (write  out  &  use  number  from  Attachment  #1): 

#5.  It  is  not  known  whether  legislative  and  institutional  arrangements  are 
adequate  to  successfully  manage  water  quality. 

#9.  Impact  of  point  sources  on  water  quality  is  unknown  and  hinders  proper 
w.q.  management. 

#12.  Pollution  due  to  dredging  practices  and  disposal  of  dredge  materials  is 
occurring. 

#18.  Point  source  discharges  contribute  many  pollutants  to  the  river. 

#25.  Point  source  discharges  in  Ft.  Madison  are  degrading  water  quality. 

#26.  Farm  chemicals  and  sedimentation  are  degrading  water  quality. 

#29.  Effluent  from  3M  Plant  may  be  degrading  water  quality. 

#32.  Thermal  pollution  caused  by  discharge  from  nuclear  plants  may  degrade 
w.q. 

2.  Sub-problem  addressed  (write  out  -  use  only  when  necessary): 

3.  Sub-objective  addressed  (taken  from  Attachment  #2  -  write  out): 

Promote  the  formation  of  a  uniform  set  of  guidelines  for  all  agencies 
involved  in  water  quality  management  in  the  study  area. 

4.  Tasks  accomplished  to  address  problem  (taken  from  Attachment  #3  -  write 
out): 

Write  a  water  quality  assessment  report. 

Assessment  of  firedge  di.sposnl  related  water  quality  problems. 

Lab  simulation  of  desorption  of  pollutants. 
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f).  of  altornat  ivos  to  probleia: 

a.  Develop  eoiiipat it)le  \w.q.  management  regulations  for  the  Mississippi  River 
agreeable  to  all  states  in  the  study  area. 

b.  (’ontimie  to  have  eaeti  state  set  its  own  water  quality  standards  and 
c'ffluent  limitations  on  the  Mississippi. 

ti.  Seleeted  alternat ive  a  (write  in  the  letter). 


7.  Rationale  for  seleetion  of  alternative:  The  best  interests  of  the  river  resource 
management  will  be  served  only  when  the  river  is  recognized  and  managed  as 
an  entity  rather  than  an  aggregate  of  political  units. 

8.  References  used  to  select  alternative  (use  tasks,  support  documents  and/or  , 

discussions,  studies,  articles,  etc.): 

Discussions  with  personnel  from  RlD/f'OE,  U.S.  F.VV.S.,  U.S,  E.P.A.  and 
the  various  state  w.q.  management  agencies. 

f- 

9.  Rationale  for  elimination  of  other  alternatives: 

Separate  state  standards  hinder  interagency  and  interstate  cooperation  in 
reaching  w.q.  management  goals. 

10.  Preliminary  impact  assessment  of  selected  alternative.  (List  below  aU  general 
impacts  which  can  be  identified  by  the  work  group.  The  level  of  detail 

required  is  only  that  for  which  the  information  is  readily  available.)  ’ 

1 

1.  Costs  of  interagency/interstatc  w.q.  management  activities.  j 

I 

1 1.  Reason  for  work  group  rejection  of  recommendation: 

■ ' 


t 
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RECOMMENDATION  # _ 6 _ RECOMMENDATION  ATTACHMENT  #7 

LOCATION  (RDER  MILE)  _  IMPACT 


r 


1 
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RECOMMENDATION  #  7 


All  NPDES  permit  holders  in  the  GREAT  11  study  area  required  to 
submit  quarterly  thermal  monitoring  reports  should  use  a  standardized 
reporting  format.  The  process  of  heat  dispersion  is  well  understood,  and 
adequate  site  specific  mathematical  models  have  been  developed  for  some 
power  plants.  It  is  recommended  that  all  NPDES  permit  holders  who  must 
file  quarterly  monitoring  reports  develop  a  mathematical  model  of  heat 
dispersion  of  their  effluent  in  the  Mississippi  River.  The  model  should  be  able 
to  predict  the  following  attributes  of  the  thermal  plume; 

length,  width  and  dep’h  of  the  5*^?  over  ambient  thermal  plume. 

the  percent  of  the  river  cross-section  passing  through  the  5*^F 
over  ambient  plume. 

the  percent  of  river  flow  passing  through  the  5°F  over  ambient 
plume. 
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June  '2fi,  1979 


Attachment  #4 
W.Q.  Work  Group 


DISPLAY  OF  RECOMMENDATION  & 
PRELIMINARY  IMPACT  ASSESSMENT 

Recommendation  Number  7 _ 

Pool  Numbei'  All 

River  Mile  _ 

Date  Approved  by  Work  Group  _ 


1.  General  problem  addressed  (write  out  &  use  number  from  Attachment  #1): 

#1.  There  is  a  lack  of  coordinated  water  quality  and  sediment  quality  data  in 
the  study  area. 

#9.  The  impact  of  point  sources  on  water  quality  is  unknown. 

#32.  Thermal  pollution  caused  by  discharge  from  nuclear  plants  may  degrade 
water  quality. 

2.  Sub-problem  addressed  (write  out  -  use  only  when  necessary): 


3.  Sub-objective  addressed  (taken  from  Attachment  #2  -  write  out); 

Assess  the  effectiveness  of  present  water  quality  monitoring  programs 
with  study  area. 

4.  Tasks  accomplished  to  address  problem  (taken  from  Attachment  #3  -  write 
out): 

Write  a  water  quality  assessment  report. 

5.  Listing  of  alternatives  to  problem: 

a.  Require  that  all  thermal  monitoring  reports  submitted  for  waters 
discharged  to  the  Mississippi  River  in  the  GREAT  II  study  area  have  an 
identical  forn^at  which  includes  (as  a  minimum)  the  length,  width  and 
depth  of  the  5  F  over  ambient  thermal  plume(s),  an  estimate  percent  of 
river  cross  section,  and  the  percent  of  river  flow  passing  through  the 
plume.  All  NPDES  permit  holders  required  to  submit  thermal  monitoring 
reports  should  be  encouraged  to  develop  predictive  models  which  can 
estimate  plume  size  on  critical  days  within  the  reporting  period. 

b.  Make  no  change  in  present  reporting  procedures. 
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6.  Selected  alternative  a  (write  in  the  letter). 

7.  Rationale  for  selection  of  alternative:  Present  thermal  monitoring  reports 
have  different  formats  and  often  do  not  present  complete  information  on  the 
most  important  problems.  Standardizing  the  format  for  essential  parts  of  the 
report  guarantees  that  the  reports  will  accomplish  the  purposes  intended. 

8.  References  used  to  select  alternative  (use  tasks,  support  documents  and/or 
discussions,  studies,  articles,  etc.): 

Thermal  monitoring  reports  for  power  plants  in  the  GREAT  11-111  study 
area. 

9.  Rationale  for  elimination  of  other  alternatives;  Present  monitoring  proce¬ 

dures,  particularly  at  the  Quad  City  Nuclear  Plant  when  discharge  from  the 
intake  fore  bay  occurs,  do  not  define  the  thermal  plume  dimensions.  The 

percent  of  river  passing  through  the  plume  and  the  percent  of  river  cross 

section  are  factors  with  important  biological  implications  that  are  not 
measured  at  most  power  plants. 

10.  Preliminary  impact  assessment  of  selected  alternative.  (List  below  all  general 
impacts  which  can  be  identified  by  the  work  group.  The  level"^f  detail 
required  is  only  that  for  which  the  information  is  readily  available.) 

1.  Increased  monitoring  costs. 

2.  Increased  knowledge  of  thermal  dischage.s. 

1 1.  Reason  for  work  group  rejection  of  recommendation: 


RECOMMENDAnON  » _ T _ RE(  OAIM EN I) A  1  ION 

LOCATION  (RIVER  MILE)  IMPACT 


:)  I 

HCCOMMJ.NDA  nON  #  8 


\  ^loiip  of  vvHtcf  quality  monitoring  stations  should  t>c  established 
lii’knv  a  major  urban  area  within  the  (iKKAT  If  study  segment  tQuad  Cities  is 
rteem mended).  This  group  of  stations  will  be  used  to  assess  the  impaet  of  the 
disehargcs  of  a  largo  urban  area  on  water  quality  in  the  Mississippi  River. 
Such  a  study  would  be  an  integral  part  of  any  wastcload  allocation  project  for 
the  Mississippi.  Therefore,  it  is  recommended  that  this  monitoring  program 
lie  implenu'iited  by  I'.S.  T..P..'\. 

•Study  design  should  provide  for  at  least  four  stations  that  will  show  the 
rate  and  sjiatial  extent  of  the  recovery  and  or  dispersion  process.  Water 
(lualilv  variatiles  to  be  monitored  should  include  as  a  minimum;  temperature, 
pll.  conductivity.  HO.  ItOl),  COD.  N'll.j-N.  NO^'NO  -N.  Total  P  total 
filtei'ahle  P,  FC.  and  the  total  and  dissolved  fractions  oT  these  metals;  iron, 
m.atiganese.  cadmium,  chromium,  (‘ofiper,  lead,  /me,  and  mercury. 


i 
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Attachment  #4 
VV.Q.  Wor’k  firoup 


Dispt.  w  oi  ki;('OMmi:ni)ation  a 

PRKI.IMINARY  lAlRAC  I'  ASSRSSMKNT 


1.  (uMUfiil  pi'ol)lcni  !i(i(li'('sse(J  (write  out  A  use  number  from  Attaehment  #1): 

“1.  lliei't'  IS  a  lack  of  coordinated  watei'  quality  and  sediment  quality  dat.a  in 
tlu'  study  area. 

The  impact  of  point  sources  on  water  quality  is  unknown  and  hinders 
(x'opru'  management  of  water  quality. 

#17.  Urban  runoff  is  contributing  .sediment,  O  A  G.  organics  and  other 
pollutants  to  the  river. 

#  18.  Point  source  discharges  contribute  many  pollutants  to  the  river. 

2.  Sub-problem  addressed  (write  out  -  use  only  when  nccc.ssary): 

Sub -objective  addressed  (taken  from  Attachment  #2  -  write  out): 

\ssess  the  effectiveness  of  present  water  quality  monitoring  programs  in 
the  study  area. 

4.  lasks  accomplished  to  address  problem  (taken  from  .Attachment  #3  -  write 
out); 

Develop  recommendations  for  final  report  consistent  with  VV.Q.W.G. 
object  ives. 

.').  Listing  of  alternatives  to  problem: 

a.  [)eve|o[)  a  group  of  ambient  w.q.  monitoring  locations  below'  a  major  urban 
area  in  the  GRLA'f  II  study  area  to  assess  urban  point  and  nonpoint  source 
pollutant  impacts  on  river  water  quality. 


Si'lecM I'd  allorniit iv<' 


ii 


(wriU'  in  the  letter). 


Itationale  tor  scleetion  of  alternative:  The  large  federal,  state,  and  local 
government  investments  and  those  of  the  private  sector  in  water  pollution 
control  need  to  be  tied,  in  some  rational  manner,  to  existing  water  quality  and 
our  knowledge  of  how  it  is  affected  by  pollutant  sources. 

References  used  to  select  alternative  (use  tasks,  support  documents  and/or 
discussions,  studies,  articles,  etc.): 

I'ask  #/):  Develop  recommendations  for  final  report  consistent  with 
\V.().\V.r,.  objectives. 

Rationale  for  elimination  of  other  alternatives:  Other  alternatives  do  not 
provide  adequate  data  to  evaluate  the  impact  of  urban  point  and  nonpoint 
pollution  on  the  Mississippi  in  the  GREAT  11  area. 

Preliminary  impact  assessment  of  selected  alternative.  (List  below  ^  general 
impacts  which  can  be  identified  by  the  work  group.  The  level  of  detailed 
required  is  only  that  for  which  the  information  is  readily  available.) 

1.  Increased  ambient  monitoring  costs. 

2.  Increased  knowledge  of  urban  point/nonpoint  pollutant  impacts  on  river. 
Reason  for  work  group  rejection  of  recommendation: 


i 


RECOMMENDATION  #  8  RECOMMENDATION 


\n  on-sito  inspection  attended  by  the  RID/COE  and  officials  of  the 
Savanna  Proving  Grounds  shall  precede  any  disposal  of  dredge  materials  on 
the  Savanna  Proving  Grounds. 
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June  26,  1979 


Attachment  #4 
W.Q.  Work  Group 


DISPLAY  OF  RECOMMENDATION  & 
PRELIMINARY  IMPACT  ASSESSMENT 

Recommendation  Number  9 _ 

Pool  Number  13 _ 

River  Mile  545.2-558.5 

Date  Approved  by  Work  Group _ 


1.  General  problem  addressed  (write  out  &  use  number  from  Attachment  #1): 

#12.  Pollution  due  to  dredging  and  dredge  disposal  practices  is  occurring. 

2.  Sub-problem  addressed  (write  out  -  use  only  when  necessary): 

3/  Sub-objective  addressed  (taken  from  Attacliment  #2  -  write  out):  I 

Provide  for  mitigation  of  the  adverse  water  quality  effects  of  dredging 
and  dredge  disposal  during  the  period  prior  to  development  of  final  w.q. 
criteria  for  dredging  and  disposal. 

4.  'tasks  accomplished  to  address  problem  (taken  from  Attachment  #3  -  write 
out): 

Develop  recommendations  for  final  report  consistent  with  work  group 
objectives. 

5.  Listing  of  alternatives  to  problem: 

a.  Prohibit  disposal  at  Savanna  Proving  Grounds. 

b.  Require  on-site  inspection  by  personnel  from  COE  &  SPG  prior  to 
placement  of  dredge  spoils  on  SPG  to  insure  disposal  activities  do  not 
impact  materials  stored  at  site. 

c.  Follow  same  format  for  disposal  as  is  normally  observed  at  other  disposal 
site. 

6.  Selected  alternative  b  (write  in  the  letter). 

7.  Rationale  for  selection  of  alternative:  Inspection  of  the  area  by  COE  &  SPG 
officials  should  insure  that  disposal  and  return  flows  will  not  come  in  contact 
with  materials  stored  at  site.  The  Proving  Grounds  are  out  of  the  floodplain  so 
that  erosion  of  spoils  back  into  the  river  should  be  negligible. 


■I 

ut 
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8.  References  used  to  select  alternative  (use  tasks,  support  documents  and/or 
discussions,  studies,  articles,  etc.): 

Discussion  with  personnel  of  RID/COE,  state  w.q.  management  agencies 
and  PFWG. 

9.  Rationale  for  elimination  of  other  alternatives:  Rejecting  the  site  would 
disallow  an  otherwise  suitable,  out  of  the  floodplain,  disposal  site.  Not  taking 
the  precaution  of  an  on-site  inspection  might  increase  the  risk  of 
contaminating  return  flows  with  hazardous  or  toxic  materials  stored  at  site. 

10.  Preliminary  impact  assessment  of  selected  alternative.  (List  below  all  general 
impacts  which  can  be  identified  by  the  work  group.  The  level  of  detail 
required  is  only  that  for  which  the  information  is  readily  available.) 

1.  Decreases  risk  of  water  quality  degradation  by  materials  stored  at  site. 

1 1.  Reason  for  work  group  rejection  of  recommendation: 


■iiiiliiiiiH 


Table  ii 


IMPACT  ASSESSMENT  SUMMARY 

Water  Quality _  WORK  (iHOLP 


RECOMMENDATION  NUMBER 


KEY 

Significant  Direct  Impact 

No  Direct  Impact,  Indirect  Impacts 
May  Need  Further  Assessment 

^  Negligible  Direct  Impact 

[  ]  No  Direct  Impact 


NOTE;  Significant  Direct  Impacts  and 
Indirect  Impacts  which  may  need  furthei 
assessment  arc  shown  and  measured  on 
Attachment  7. 
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V.  SUMMARY 


PR0B1J:M  1: 

Lack  of  ('oordinatcd  Water  Quality  and  Sedi¬ 
ment  Data  in  Study  Area  on  Which  to  Base 

Management  Decisions. 

Sub-objectivc(  s ) : 

-  I'o  characterize  present  water  quality  in 
the  study  area. 

lo  assess  the  effectiveness  of  present 
\:ater  quality  monitoring  programs  in  the 
stutly  area. 

I'ask(s): 


NASQAN  stations  run  by  the  U.S.  (geo¬ 
logical  Survey.  Since  no  large  urban  areas 
within  the  study  area  are  located  in  Wis¬ 
consin  or  Missouri,  either  Iowa,  Illinois  or 
U.S.  E.P.A.  appear  to  be  the  agencies  best 
suited  for  implementation.  A  group  of  four 
stations  should  be  established  with  ver¬ 
tically  integrated  sampling  at  several 
points  in  the  river  cross  section  at  each 
location.  Spacing  of  stations  should  be 
based  on  a  reconnaissance  sampling  pro¬ 
gram  which  defines  the  zone  of  rccoveiy 
from  pollution.  No  other  large  pollutant 
sources  or  major'  tributary  should  enter  the 
segment  bounded  by  the  monitoring  loca¬ 
tions. 


Urite  a  report  on  water  quality  in  the  study 
area. 

I te^i i_H s  ju id  Olid iisions  of  Task ( s ) : 

I'he  water  quality  assessment  report 
summarizes  water  (juality  data  from  several 
sources  and  notes  which  pollutants  in  which 
locations  exceed  quality  standards.  The 
re()ort  also  discusses  present  monitoring 
act  I  Vlt  le-,. 

He  i^m  o  n  e  n  d  1 1  ions : 

If 7.  Hefiinre  NPDLS  thermal  monitoring 

reports  to  have  a  standardized 
If  porting  format. 

*ts.  Devrdop  a  group  of  ambient  water 

f]uality  monitoring  locations  below  a 
ma ior  urban  area. 

Im[)lemeiitat ion  and  Requirements 

Recommendation  #7  will  require 
coordination  between  HP  A  Regions  V  and 
\  II  and  the  Missouri  DNR.  Due  to  the 
biological  Significance  of  thermal  dis¬ 
charges  the  I'.S.  Fish  and  Wildlife  Service 
and  the  various  state  conservation  agencies 
may  wish  to  provide  input  into  a  proposed 
format . 

Recom  mciidat  ion  #8  would  best  be  accom- 
mndaled  tiy  HP  A  ..tdte  water  pollution 

control  agenc\.  I'he  fjrouping  of  stations 
doe,  not  111  the  conceptual  framework  of 


Unaddressed  Problems,  Future  Needs 

The  most  important  data  needs  are  those 
which  keep  us  from  basing  important  water 
quality  management  decisions  on  actual 
water  quality  problems.  Foremost  in  tm  ins 
of  fi.scal  importance  are  data  needs  tying 
wastevmter  treatment  to  in-stream  water 
quality. 

PROBLEM  2; 

There  Is  a  Lack  of  Data  Pertaining  to  Stirface 
and  Groundwater  Quality  as  It  is  Affected  iiy 
Dredging  and  Disposal,  on  Which  to  Base 
Management  Decisions. 

Sub-objcctive(s): 

-  Develop  modeling  procedures  that  I'.ill 
predict  the  water  quality  impact',  of 
dredging  -'iiid  dredge  disposal  on  a  siti  - 
specific  basis. 

Taskts): 

-  Assessment  of  dredge  disposal  related 
water  quality  probletTis. 

-  Lab  simulation  of  desorption  of  pollutant-' 
from  sediments. 

Results  and  Conclusions  of  Task(s): 

Modeling  of  Siisprauled  Sediment  Plume'-.  Ri- 
turn  flows  at  the  Rock  Island  and  Keith‘'!im'p 
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sanijiliiig  sites  showed  increases  in  suspended 
sediments  of  up  to  75  mg/1  over  ambient 
levels  in  the  river.  There  was  no  discernible 
return  flow  at  Hannibal.  Sand-sized  material 
settled  within  the  first  100  meters  and  silt¬ 
sized  particles,  generally  within  400  to  500 
meters. 

The  Schubel-Carter  model  and  the  Weschler- 
t'ogley  model  were  evaluated  for  accuracy 
and  ease  of  use.  The  Schubel-Carter  model, 
originally  developed  for  estuaries, was  modi¬ 
fied  to  wor  k  on  conditions  more  typical  of  the 
Upper  Mississippi.  This  model  has  proved  to 
be  awkward  in  its  solution  and  was  not 
recommended  for  consideration.  The 
VVeschler-Cogley  model  has  more  promise  and 
can  utilize  "plane"  as  well  as  "point"  sources 
of  suspended  material.  A  "plane"  source  is  a 
tnore  accurate  description  of  side  bank  or 
beach  nourishment  disposal  than  a  "point" 
source.  A  third  model  is  being  developed  by 
Sayre.  Ihe  final  report  will  contain  27 
solutions  for  the  VVeschler-Cogley  model, 
representing  a  variety  of  conditions,  and  a 
user  manual. 

Lab.  Desorption  of  [Pollutants;  Three  sedi¬ 
ment  samples,  each  from  10  sites,  were 
analyzed  as  was  river  water  and  elutriates. 
At  some  sites  there  was  considerable  varia¬ 
tion  in  the  size  and  character  of  the  pollu¬ 
tants.  As  expected,  sandy  sediments  were 
generally  very  low  in  pollutants  and  finer 
sizeci  sediments  somewhat  higher.  In  general, 
ammonia.  ('OD,  manganese  and  sometimes  oil 
and  grease,  cadmium  and  zinc  were  desorbed 
from  sediments.  Iron,  phosphate  and  copper 
s('emed  to  adsorb  to  sediments  during  elu¬ 
triate  tests. 

Water  qualit\  standards  violations  in  elu¬ 
triates  oceurrc'd  infrequently.  The  secondary 
flrinking  water  standard  for  manganese  was 
occasiona lly  exce('fled. 

Kecornmenrlat  mns 

#2-RII)/ 1 'Oli  should  use  mathematical  models 
developi'd  by  WtJVVC  (HU'.A  f  II  to  supplement 
their  dneui;ientat iofi  of  wafer  quality  effects 
of  dredging. 

hii[)lemeiitat  ion  and  Kequirements: 

Ihe  models  shcjuld  be  veiified  by  RlD/COI'i 
during  two  dredging  operations  in  1980  niu! 
two  dredipng  op<'i"itions  m  I98I. 


Unaddressed  Problems,  Future  Needs 

-  None  of  the  work  which  was  done  addressed 
groundwater  quality. 

-  The  models  developed  in  GREAT  II  must  bo 
evaluated  as  predictors  of  water  quality 
impacts  associated  with  dredging  and  dis¬ 
posal.  It  is  anticipated  that  further  refi/ie- 
ment  of  the  models  will  be  needed  since 
the  data  base  for  the  development  of  the 
models  was  not  large.  Model  verification  is 
anticipated  in  the  GREAT  III  study. 

PROBLEM  3: 

There  is  a  Lack  of  Data  on  the  Effect  of 

Navigation  on  Water  Quality,  on  Which  to 

Ba.se  Management  Decisions. 

-  The  problem  and  future  research  needs  are 
being  addressed  by  GREA  T  I. 

PROBLEM  4; 

Operation  and  Maintenance  of  the  tl-Enot 

Channel  May  Contribute  to  the  Pf'B  Problem. 

Sub-objcctivc(s): 

-  To  characterize  present  watei'  quality  in 
the  study. 

-  Develop  modeling  procedures  that  will  pre¬ 
dict  the  water  qualitv  impacts  of  dredging. 

Task(s): 

-  Lab  simuhu.-.,,  of  desorption  of  pollutant^. 

-  Write  a  water  quality  assessment  report. 

Results  and  Conclusions: 

-  Mississippi  River  sediments  sampled  for 
elutriate  testing  contained  negligible 
amounts  of  PCBs.  There  was  no  detectable 
increase  in  PCB  concentration  in  elutriate 
over  concentrations  in  ambient  river  water. 
The  conclusion  is  that  any  PCB  problem  in 
the  GREAT  II  Study  Area  is  not  measurably 
affected  by  channel  maintenance. 

Resultant  Recommendations:  None. 

Implementation  and  Requirements:  None. 


'1 


Ufi 


I  n.M kli'csx'i!  i’i'(>l)lrius,  1  iitui'c  Ni’ChJs 

I’Cli'-  in  till’  Mississippi  ace  primarily  a 
[)rel)leiii  ilue  to  their  aeeumulation  in  biota  in 
k'vels  tliat  ean  be  toxic*  to  tlie  animals 
involved  and  to  humans  who  consume  them. 
I’rt\sent  levels  in  'Mississippi  River  fish  have 
bi-en  do<*umented  in  the  water  quality  report. 
Periodic  testing'  of  Mississippi  River  fish  flesh 
I'or  PCHs  should  continue. 

PR0H1-1:M  f.: 

It  is  Not  Known  Whether  bcgislativc  and 
Institutional  Arrangements  are  Adequate  to 
Successfully  Manage  Water  Quality. 

S iib-nbj I •  ( -t  I  ve(s) : 

\ssess  tlie  effc'ctivc’icss  of  present  water 
finality  monitoring  programs  in  the  studv 
ari'a. 

Promote  the  formation  of  a  uniform  set  of 
guidelines  for  all  agencies  involved  in 
water  quality  management  in  the  study 
■irea, 

TaskfsP. 

Develni)  rt'com rnendat ions  for  final  report 
consisti-nt  with  I'inal  water  qualit'.'  objec¬ 
tives. 

I ! '  ■ u  i_l  s_  •  m  ( l_  1  j^n  (M  isions ; 

No  work  groiif)  studies  were  conducted  which 
pertained  to  this  ['a'olilem.  Recommendations 
were  (iev'clof)efi  through  review  t)f  present 
limnagfnu'nt  svstems  ;md  oiscussion  with  per- 
■I'liii  I  from  niaiix  agencies  involvf'd  In  river 
w  '-.iimcc  managcnient . 

Iba’om  menda]  ion_s; 

■  1.  l\at('r  quality  criteria  for  f'redging 

■ind  dredge  disposal  should  la*  flevel- 
( i(  )e(  I. 

I  he  (■{)!',  should  improve  their  water 
qualit  v  'issi'ssment  capability. 

"  I.  States,  with  the  help  of  the  It.S. 

I..P. A.,  should  initiate  or  strengthen 
iniiiistrial  waste  pre - 1 rca t nu’i) t  pro- 
gra  ms. 


#li.  I  he  states  of  \'f  iscoiisiii. 

Illinois  and  Missouri  shoiiln  ■  < 
compatible  waiter  quality  im. 
ment  rf'giilations  so  th.-.t  m-si 
agement  practices  are  not  ham 
by  politi(*al  boiirularies. 

Implementation  and  Require nmn t s : 

-  Recommendation  #1  has  ali'cady  tioi  ; 

tially  implemented.  Specif  ic  levc  I 
most  variatiles  have  licen  cstahl's!;. 
U.S.  fhP.A.  criterion  has  not 

established  for  ('OD,  and  tin  '  sol  !<  : 
turbidity  (sediment)  critcrifin  neco- 
before  it  'will  have  any  piaclical  v: 
rivers.  The  question  of  whether  .-in 
lute  sediment  standard  or  a  "tii- 
standard  of  so  many  parts  [ler  millim 
ambient  should  be  used,  must  fie  ."dd:  , 

-  Recommendation  #2  is  hein";  inhi  i 

(iRP.A'f  11  and  (iRl'.AT  111.  \t  tf, 
(iRP.A'I  III.  the  various  state  an:  :i 
wmter  (tiifility  management  a;p  nc:' 
advise  the  t’orps  on  whether  far'd.  i  ■ 
ment  of  the  mofiel  is  fjearm!.  i, 
COI'i  slioiild  continue  this  wt-n'k  'hi'  . 
eomnetent  enntraetor. 

-  Itf'eommondal  1011  n't  i-.  bein'-  ini' it 

many  states,  lioth  t'.S.  f,.P. \.  innc:,' 
state  ag'enc'v  iimnpowi  r  enm  m  1 1 :  1 
reflinreii. 

-■  Reeom iiK'i'dat  ion  to  -  honld  ■  ■ 

of  the  l'i)!')e;'  Mie'.i'...|p')|  p.iv,  ■  e, 
mission  (I  M  filU  'h 

Unafidressed  I’roljh-m'-.  I'litiire  \i  ,  .  : 

Problems  and  ni'ods  ;irmiii;'.  In  ■ 

!  ivei-  resoni'ce  m,'!n;"':rnii  nt  h  -ei 
dresscfi  by  tlu'  I'M  R i'(  . 

PROHI.lAi  In 

Sliipment  ol  I  hi/:irdoiis  \!'qe''!:i| 
damver  Water  (in-ilitv  . 

i  his  firfibli'in  wa-'  iml  '  de'  e.'.,  ,  ■■  ■ 

groiif).  f'omme''eml  t'  urpoif  pii.n  i 
ma  jor  fiinel  ion  <  .f  1 1  m  I  .S.  e,  ,i  i 

the  Alississippi, 


I  o  w  a . 
'\'elo[i 
hagi 
i  ■  '  ■  I  ■ 
pe  n  '  ! 
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I’K()H1.I:M  7: 

(  olU'ftion  ai'.d  Ifoatnicnt  of  WiistowHliM's  in 
the  I'wln  (’ities  lias  an  Acivei’sc  Impact  on 
Water  Quality  in  tiu'  Study  Area. 

fills  problem  was  not  appropriate  to  the 
scope  of  tIKI-Af  II  and  was  not  addressed  in 
detail.  PCI!  contamination  was  addressed  in 
the  water  ()ualit\’  repoi't  and  FCBs  were 
measured  in  the  lab  simulation  tests. 

PRObl.l'.M  8: 

\'v aterl rout  Development  Activities  Have  an 
Adverse  Impact  on  Water  Quality. 

Ibis  protilem  was  felt  to  be  more  appropriate 
to  State  208  planning  than  to  rive:'  manage¬ 
ment.  Initial  208  planning  for  inventory  of 
pollution  sources,  and  formation  of  abate¬ 
ment  plans  has  alrimdy  occurred  in  most 
states. 

PKDHI.IfM  9: 

The  Impact  of  Point  Sources  on  Water  Quality 
Is  Unknown.  rtiis  Hinders  Proper  Manage¬ 
ment  of  Water  Quality. 

Sub  -object  I  vi'(s): 

I'o  cliaractei'i'/e  present  i'. atcr  quality  in 
the  study  area. 

-  \ss('ss  tlie  effectiveness  of  present  water 
qualit\'  monitoring  programs  in  the  study 
area. 

I  askfs): 

Write  ail  assessment  report  of  present 
water  qualit\  in  th('  study  area. 

loeiitiU  and  map  location  of  all  direct 
point  source  discharges  to  the  Mississippi 
River  ill  till  study  area. 

Dcvc|r)[)  recommendations  for  final  report 
coiisisti'iit  v.’ith  water  (jiiality  objectives. 

.(csiilts  and  (  'omdiisions: 

iMstin;:  water  qiialitv  data  yielded  soiiH' 
disce'iiible  trends  lelatui};  large  urban  pollu¬ 
tion  load,  ami  III  stream  water  quality,  flic 


most  obvious  included:  c(  iita  m  mat  ton  of  li'h 
flesh  l)elow  Minneapolis-St.  Paul  and  b<  low 
St.  Louis,  increase  in  frequency  of  high  iron 
levels  below  St.  Louis  and  high  iiactirial 
levels  below  the  Illinois  River.  IIk-  spacing 
of  .sampling  locations  was  too  great  to  s.hov, 
all  but  the  most  obvious  cases  of  water 
pollution  from  urban  areas. 

Resultant  Recomniei. da 1 1 ons : 

#8.  Develop  a  group  of  water  r]u.dity 

monitoring  locations  fielow  a  major 
urban  area  in  the  CRL.AT  II  stud\ 
area  that  will  measure  the  impact  ot 
the  urban  discharges  on  river  water 
quality. 

Implementation  and  Requirements: 

Same  as  for  problem  #1. 

Unaddressed  Problems,  Future  Needs: 

Same  as  for  problem  #1. 

PROBLEM  10: 

There  Is  Eutrophication  in  the  Study  .Area. 
Sub-objective(s): 

-  To  characterize  present  water  quality  in 
the  study  area. 

Task(s): 

Write  a  report  on  water  quality  in  thc'  stud\ 
area. 

Results  and  (’oiudusions: 

No  studies  of  standing  crop  (biomass)  or 
productivity  rates  of  phytoplankton  or  aqua 
tic  macrophytes  were  made.  I'lu'  spatial 
water  quality  data  show  local  nutrient  in 
creases  in  response  to  areas  with  large  jioint 
source  discharges  and  subsequent  downstream 
assimilation  of  nutrients  by  the  river  biota. 
Over  a  600-mile  segment  of  the  Upper  Missm- 
sippi  from  Dubuque.  Iowa,  to  Cairo,  Illinois, 
there  is  a  general  trend  of  increasing  NO„  N 
and  PO^-P  in  the  downstream  direction.  This 
trend  indicates  that  assimilation  by  plants  is 
not  keeping  pace  with  nutrient  loadinj^  to  the 
river.  'Phis  trend  may  be  not  only  a  r('sult  of 
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ineri'Hsod  nuirieiit  loading  in  the  St.  Louis 
area,  but  also  the  reduction  in  standing  crop 
of  aquatic  plants  in  the  open  river  compared 
to  the  pooled  portion  of  the  river.  Study  of 
plant  productivity  in  running  water  has  here¬ 
tofore  presented  too  many  difficulties  to 
yield  accurate  results.  However,  work  by 
Powers  et  al  (1972)  showed  that  nutrient 
additions  to  an  already  nutrie'  ■■''ich  lake  did 
not  promote  additional  alga,  ^iroductivity. 
Nutrient  levels  in  the  Mississippi  are  higher 
than  those  reported  for  the  lake.  Rivers  also 
provide  a  continual  and  fairly  rapid  replace¬ 
ment  of  nutrients  because  they  are  moving 
waters.  Therefore  nutrient  additions  would 
appear  to  be  less  important  in  controlling 
plant  productivity  than  light  penetration  or 
suitable  substrate  (aquatic  macrophytes). 

PH0131.F.M  11: 

N.P.D.L.S.  Permits  May  Require  Rewriting  to 
Adequately  Protect  Water  Quality. 

This  problem  is  beyond  the  scope  of  the 
CRHAT  II  study.  The  problem  should  be 
addressed  by  the  issuing  state  or  federal 
agency. 

PROBLEM  12: 

Pollution  Due  to  Dredging  Practices  and 
Disposal  of  Dredge  Materials  Is  Occurring. 

Sub-objective(s): 

-  Develop  modeling  procedures  that  will  pre¬ 
dict  water  quality  impacts  of  dredging  and 
dredge  disposal  on  a  site-specific  basis. 

-  Provide  for  mitigation  of  the  adverse  water 
quality  effects  of  dredging  and  disposal 
during  the  period  prior  to  development  of 
final  water  quality  criteria  for  dredging 
and  disposal. 

T;mkfO; 

Assessment  of  dredge  disposal-related 
vviit('r  quality  problems. 

(.ah  simulation  of  desorption  of  pollutants. 

Develop  recommendations  for  final  report 
eonsmtf'ut  with  WQtVC.  objectives. 


Results  and  t  'oncTusions: 

Same  as  Problem  #2. 

Resultant  Recommendations: 

#2.  The  COE  should  improve  their  water 
quality  assessment  capabilities  using 
mathematical  modeling  based  upon 
data  collection  and  existing  model 
modifications  undertaken  by  the 
Great  Study. 

#3.  Stabilize  spoils  at  locations  out  of 
the  floodplain. 

#4.  Require  complete  containment  of 

water  on-site  until  return  flows  are 
at  least  of  equal  quality  with  water 
in  the  river. 

#9.  Require  on-site  inspection  by  per¬ 

sonnel  from  KID/COE  and  Savanna 
Proving  Grounds  (SPG)  prior  to 
placement  of  any  dredge  spoils  on 
the  SPG. 

Implementation  and  Requirements: 

-  For  Recommendation  2:  same  as  for 
problem  #5. 

-  For  Recommendation  3:  The  RID/COE 
with  the  assistance  of  the  GREAT  II 
Channel  Maintenance  Task  Force  and  On- 
Site  Inspection  Team  should  secure  and  use 
out  of  the  floodplain  disposal  sites  for  all 
deposition  of  spoils.  Placement  at  the  site 
should  ensure  minimal  movement  of  ma¬ 
terial  due  to  erosion. 

-  For  Recommendation  4:  Rough  estimation 
of  dredge  spoils  and  water  volumes  will  be 
required  to  issue  adequate  volume  within 
retention  structures.  This  work  should  be 
done  by  the  RID/COE. 


Unaddre.s.sed  Problems,  Future  Needs: 

Future  refinement  of  predictive  models  for 
water  quality  impacts  of  dredging  is  antici¬ 
pated. 


iMuiui  i:\:  j :i; 

\;i>vt'iiunt  ol'  Riverci'af't  Can  Degrade  iVater 
(.^iialil  V'. 

i  his  prolik’ia  is  being  addressed  by  GREAT  I. 
PHOHEl.M  l-j: 

Itici't  Is  Need  I'or  a  Document  Which  Gives 
i 'ompreliensive  Data  on  Upper  Mississippi 
IDv\  !'  i\  at;,  !'  Quality. 

Stib-oi)icetive(s); 

To  characteii/.e  present  water  quality  in 
the  study  area. 

l.'iskW: 

Write  a  ro[)ort  on  water  quality  in  the  study 


i;  '  suits  and  Conclusions  of  I'asks; 

Sa me  as  toe  problem  #  1 . 

PKOHlTiM  jj): 

t  pland  lirosion  Is  Contributing  Sediment  to 
tlie  Riveia 

I’ROHl.hM  It;.- 


Streamliank  lirosion  Is  Contributing  Sediment 
to  ttie  River. 


!  ins  probiem  is  being  addressed  by  the  Sedi¬ 
ment  anrl  Erosion  Control  Work  Group, 
CRI.A  I'  II. 

iMiOHElCI  17: 

I  rl'an  Runof  f  Is  Contributing  Sediment,  Oil 
all' I  firease.  Organics  and  Other  Pollutants  to 
1li(  Rive''. 

I  Ills  |.rri!)U  ni  is  firing  addressed  by  state  or 
desiipi.it ed  area  208  plans  fievelopcd  under  a 
s'a-iioii  ,)!  t(|p  Eederal  Clean  Water  Lav;.  The 
.eop(  of  the  208  effort  is  far  beyond  that  to 
'.-.liieli  GRl.A'E  11  couRI  be  committed.  Thcre- 
no  involvemofit  in  this  problem  by 
I  r  f;  I  \  I  1 1  V,  W(  i  I  i  II  occur. 


PROBI.IhM  ;k: 

Point  Source  i)i‘cliarges  Coiitribut<‘  Man;' 
Pollutants  to  the  River. 

Same  disposition  by  WQWG  as  problem  #9. 

PROBLEM  19: 

Accidental  Spills,  Including  Shipment  of  Ha¬ 
zardous  Materials,  Pipeline  and  Railroad 
Spills,  Degrade  Water  Quality  in  the  River. 

-  Disposition  cf  river  transportation  prob¬ 
lems  are  the  same  as  in  problem  #6. 

-  Spills  from  terrestrial  transportation  modes 
are  under  the  jurisdiction  of  state  water 
pollution  control  agencies  and  U.S.  E.P.A. 
Spill  response  programs  have  been  devel¬ 
oped  within  those  agencies. 

PROBLEM  20: 

Clamshell  Dredging  Creates  High  Levels  of 
Turbidity. 

This  problem  is  not  being  addressed  because 
of  the  limited  amount  of  clamshell  dredging 
that  occurs  in  the  study  area.  This  topic  was 
too  low  on  the  priority  list  for  funding. 

PROBLEM  21: 

There  Is  Insufficient  Understanding  of  How 
Water  Quality  Affects  The  Biota  of  the 
Keokuk  Pool. 

This  is  a  problem  requiring  special  studies. 
The  Illinois  Natural  History  Survey  has  con¬ 
ducted  studies  on  an  important  member  of 
the  benthos,  Musculium  transversum.  This 
problem  was  placed  on  the  GREAT  II  list  of 
proposed  studies  but  was  too  low  on  the 
priority  list  for  funding. 

PROBLEM  22: 

Recreational  Boating. 

Pr'oblem  not  addressed,  too  low  on  priority 
list  for  funding. 

PROBLEM  23: 

A  Concise  Bibliography  Docs  Not  Exist  Which 
Compiles  Research  on  the  Effects  of  Naviga- 


I  '  I  l  MHiiUetuinoc  on  Watci' 

I’loi'lc  :i  not  ackiressecl,  too  low  on  priority 
li'-t  '''.i!'  t'uiuMnk- 

IMtoisl  i:\i  24: 

i :  .  o  \<  r  Plii lu.'ophical  Differences  as  to 
ii  v.  i!  I  !\i\ei'  Siiiuild  Bo  Used. 

I!,.  !s  tioyond  the  scope  of  the 

I  j  I-;  1 .  -t  i  Still!.. 

!_d  do: 

I’lirit  Soiiceo  Di.sefiarges  in  Ft.  Madison  Arc 
!  toitradino  Water  Quality. 

Ih'iihloni  is  aoi'ies.sed  in  the  same  manner  as 
firi.eleni  =!', 

Ha: 

l'.a"ri!  (  'fiomicals  and  Sedimentation  Are  De- 
araciini;  Water  Quality. 

Sni)  oB^ontivW_^); 

1  ‘rns'ot.  'n/o  present  water  quality  in  the 

•s  t  i  ji :  \  ;  1  f't  1  . 

1  f  1  ^  k  i : 

U;:!-  --r:  nssessmcrit  report  on  present 

v.aW'r  liuaiity  in  tlu-  study  area. 

ilf-^iilts  and  t  ‘onclusions: 

Sednrient  and  pesticide  levels  in  the  Missis- 
'ipfij  eiiantfe  dramatically  within  the 
DRI  AI'  11  stiidv  area.  The  more  southerly 
section  of  the  'fiidy  area  has  much  heavier 
si'dimotU  loads  and  a  higher  frequency  of 
ocnirmico  of  pesticides.  Non-point 
sources  caused  hy  soil  erosion  of  agri¬ 
cultural  (nugin  on  the  Iowa,  Manquoketa, 
Skunk,  lies  Moine.s.  and  Fnbitis  River  basins 
arc  ih'  major  sources.  Sediment  problems 
■;i<  urunariiy  associated  with  the  oc- 
cchMfited  shoaling  of  backwater  areas. 
I'csiicidcs  are  not  a  threat  to  drinking 
■.■itcf  in  the  concentrations  presently 
I'liimi.  I  ish  flesh  standards  for  Dieldrin 
,i  c  ii'if  fi.'icc  been  'established.  Available 


data  ‘h'lw  no  problems  with  DDT  accurnu- 
lalion  H;  fish,  but  Dieldrin  levels  in  fish  on 
the  Mississip[)i  near  Hannibal  approach  thic 
standard.  Alttiougli  no  fish  flesh  standard 
exists  for  it,  bioaccuinulation  of  chlordane 
may  also  be  a  problem.  Ihere  are  pre¬ 
sently  10  locations  on  the  UMR  (2  within 
the  CRF.AT  11  segment)  where  annual  fish 
flesh  samc>ling  is  done.  1’his  sampling 
should  l>e  adequate  to  provide  information 
on  tretids  in  pesticide  contamination  of  fisii 
flesh. 

Resultant  Recommendation"  NONL 


Implementation  and  Requirements:  NONE 

Unaddressed  rohlems  and  Fui'thcr  Needs : 

The  overall  problem  is  reducing  the  loading  of 
bioaccumulat ivc  pollutants  at  their  source 
and  the  need  to  develop  management  systems 
to  accomplisti  these  reductions. 

PHOBl.HM  27: 

There  iWay  Not  be  Adequate  Coordination 
with  Iowa  DEQ. 

Su  b-ohjectivc(s) : 

-  Promote  the  formation  of  a  uniform  set  of 
guKielines  for  all  agencies  involved  in 
water  quality  mangement  in  the  study  area. 

Ta  k(s): 

-  Develop  recommendations  fo’’  the  final 
report  consistent  with  WQVVt;  objectives. 

-  Participation  in  on-site  inspection  team, 
post  disposal  task  force  and  water  quality 
woi-k  group. 

Resnlt.s  and  Conclusions: 


Com munir’ation  witli  Iowa  DFQ  has  been 
maintained  tliroughout  the  study.  It  is  felt 
that  there  will  be  adequate  coordination  of 
activities  with  Iowa  DEC). 

Resultant  Recommendations:  None 


U  n  a  dd  r-  c  sst-H^  1  *  robin  ms _ and  Future  Needs : 

Noik' 


I’liOUl.l.  i!  '.'S: 


liosults  uiul  Conclusions: 
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Costs  of  Cleaning  L  p  lifflnent  Ai'O  High. 

I'his  [a'ohicin  is  outside  liie  -.eopo  of  tlie 
C R liA  1'  study. 

RRORI.IAI  29: 

Id'flucnt  I’roin  :5M  I'lant  May  be  Degt'nding 
Wate-  (Mialit'.'  and  Shouki  tje  (fhoeked. 

Sanu'  cdsposition  :\s  problem  #9. 

PKORf.tiv  :;o: 

Comrnci'eial  Hargc  Traffic  Incres.ses  Rank 
Rrosion  and  Turbidity. 

Same  disposition  as  problem  #3. 

PRORTKAi  .31: 

U.S.R.P..A.  Grants  for  Sewage  Treatment 
Plant  Construction  Arc  Slow. 

This  problem  is  not  within  the  scope  of  the 
( iRR.AT  study. 


PKORI.i:.M  32: 

'fheimal  Pollution  Caused  by  Nuclcai'  Po\'.er 
I’larit  (lisciiarges  ’lay  Degrade  U'etc^  Quality. 

Sub-objective(s): 

(  haraetori/e  present  water  quality  in  the 
stu<1y  area. 

-  Assess  the  effectiveness  of  present  water 
quality  monitoring  programs  in  the  study 
area. 

T  ask(s): 

-  Write  an  assessment  of  water  quality  in  the 
study  area. 

-  Identify  and  map  locations  of  all  direct 
point  source  discharges  to  the  Mississippi  in 
the  study  .area. 

Develop  recommendations  consistent  with 
VVC)VV(!  objectives. 


The  extent  of  thermal  discharges  to  ttic 
Mississippi  is  not  geiier.ally  large.  The  m;i\-- 
imum  length  of  the  5  T  increa.sed  lempoi  a- 
ture  plume  is  about  one  mile  and  occupies 
only  a  fraction  of  the  channel  width.  How¬ 
ever,  present  monitoring  formats  generally  (in 
not  measure  variables  important  to  iehthyo- 
plankton  survival.  The  Quad  Cities  Nuclear 
Pl.int  does  not  measure  plume  dimensions 
when  they  exceed  500  feet  in  length. 

Resultant  Recommendation: 

#7.  Require  all  thermal  monitoring  re¬ 
ports  within  the  study  a'-ea  to  have  a 
standardized  reporting  format  which 
includes  as  a  minimum, ^Ihe  length, 
width  and  depth  of  the  5  F  over  am¬ 
bient  thermal  plume(s)  and  an  esti¬ 
mate  of  percent  of  river  cross  sec¬ 
tion  and  percent  of  river  flow 
passing  through  this  plume.  All 
NPDES  permit  holde's  required  to 
submit  thermal  monitoring  reports 
.should  be  encouraged  to  develop 
predictive  models  which  can  esti¬ 
mate  plume  size  on  critical  days 
within  the  reporting  period. 

Implementation  and  Requirements: 

Implementation  would  be  the  responsibility  of 
the  state  or  federal  permit  issuing  authority, 

Unaddressed  Problems,  Future  Needs ; 

The  major  area  of  concern  is  the  effect  of 
thermal  discharges  on  the  total  fisheries 
resource  of  the  river.  Killing  of  ictithyo 
plankton  or  adult  fish  occurs  due  to  abrupt 
changes  in  river  temperature  associated  witfi 
thermal  discharges.  However,  until  thr 
actual  size  and  nature  of  the  fisheries  of  the 
Mississippi  can  be  determined  and  compaia'd 
to  potential  carrying  capacity,  the  impo  - 
tance  of  these  effects  will  not  be  known. 
Further  research  on  actual  fish  population 
size  versus  carrying  cmpacity  is  needed. 

PRORl.FM  3.3: 

riicre  Is  Inadequate  Knowledge  of  Flow  Reg¬ 
imes  to  Predied  the  Movement  of  Pollution. 

Same  disposition  as  !)rol)lems  2  and  9. 
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PROBLEM  34: 

Municipal  Water  Plants  Do  Not  Keep  Detailed 
Enough  Records  to  Evaluate  Significant 
Water  Quality  Changes  Over  the  Years. 

This  is  not  considered  a  problem  since  this 
kind  of  work  is  not  a  function  of  water 
treatment  plant  operation. 


PROBLEM  35: 

The  Effects  of  Large  Rainfalls  Within  the 
Basin  on  River  Water  Quality  Is  Not  Well 
Known. 

The  large  size  and  cost  of  such  a  research 
project  is  beyond  the  scope  of  GREAT.  The 
state  of  the  art  in  watershed  research  cannot 
presently  deal  with  a  watershed  of  this  size. 
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A.  VVau-r  Quality  Assessment  Report 


A  SUMMARY  AND  DISCUSSION  OF 
WATER  QUALITY  ON  THE  UPPER 
MISSISSIPPI  RIVER 


I.  Introduction 

This  I'cpoi  t  addressed  water  quality  in  the 
Upper  Mississippi  River.  While  the  confines 
of  the  GREAT  II  Study  are  the  mainstem  of 
the  Mississippi  between  Guttenburg,  Iowa  and 
Saverton,  Missouri,  this  report,  of  necessity, 
discusses  a  larger  segment  of  the  river  and  its 
major  tributaries  to  better  understand  the 
observed  water  quality  in  the  GREAT  II 
segment.  (See  Figure  1.) 

This  report  discusses  general  water  chem¬ 
istry,  toxics,  suspended  sediment  and  water 
quality  implications  on  fish  resources  of  the 
river.  Even  though  sediment  and  fisheries 
constitute  separate  GREAT  II  work  groups, 
they  are  intimately  associated  with  water 
quality,  and  both  will  be  addre.ssed  in  this 
report. 

II.  Major  Ions 

The  Mississippi,  like  most  fresh  waters  of 
the  world,  is  a  ’'bicarbonate  water"  since 
bicarbonate  (especially  calcium  bicarbonate) 
is  the  preilorninant  dissolved  substance, 
Ruttner  (195,3)  noted  that  bicarbonate  waters 
worldwide  have  nearly  identical  proportions 
of  major  dissolved  substances.  A  more  recent 
summary  by  Wetzel  (1975)  shows  greater 
variability  in  relative  ion  concentration  but 
takes  into  account  the  volume  contributed  by 
such  rivers  as  the  Amazon  whose  waters  have 
little  contact  with  underlying  geologic  strata. 
It  was  noted  by  Hynes  (197(1)  that  it  is  a 
common  trait  of  rivers  to  show  an  increase  in 
concentration  of  major  ions  in  the  down¬ 
stream  direction.  This  conclusion  holds  true 
foe  the  Mississippi.  During  W.Y.  1976,  at 
Winona,  Minnesot.a  (UMR  Mile  726)  the  aver¬ 
age  concraitrat  ion  of  the  seven  niajoi-  ions 
was  apfrroximately  240  mg, 'I,  while  at  Thebes, 
Illinois  (UMR  Mile  44)  it  had  increased  to  410 
mg/I.  (U.SGS,  1976). 

Noticeable  effects  on  the  major  ion  com¬ 
position  of  the  Mississippi  are  made  by  large 


tributaries  and  possibly  by  large  metropolitan 
areas  such  as  St.  Louis.  The  influence  of 
these  sources  is  shown  in  Table  1, 

The  Mississippi  clearly  becomes  less  a 
"bicarbonate  type"  river  as  it  progresses 
downstream,  particularly  below  the  conflu¬ 
ence  of  the  Missouri.  Major  ion  budgets 
(1975-1978)  for  the  Missouri  and  the  Missis¬ 
sippi  above  the  Missouri,  show  that  while  the 
two  rivers  deliver  approximately  equal 
amounts  of  Ca,  Mg,  K,  HCO^  and  Cl,  the 
Missouri  contributes  three  times  as  much  Na 
and  SO,.  Thus,  the  relative  importance  of 
Ca,  Mg  and  HCO^  is  reduced  at  Thebes,  but 
Cl  is  not,  suggesting  there  are  important 
sources  of  this  ion  other  than  the  Missouri 
and  Upper  Mississippi  Rivers. 


Ill.  Nutrient  Ions 

Although  the  dissolved  solids  load  of  the 
Mississippi  is  made  up  almost  entirely  of  the 
■seven  major  ions  discussed  in  the  preceding 
section,  important  plant  nutrients  .such  as 
phosphate,  nitrate  and  ammonia  are  also  in 
solution  in  small  quantities.  Whereas  the 
seven  major  ions  account  for  about  240  mg/1 
in  the  Upper  Mississippi  at  Winona,  Minnesota 
and  over  400  mg/1  at  Thebes,  Illinois,  the 
total  amount  of  N  and  P  in  the  Mississippi  is 
only  2  mg/1  at  Winona  and  about  2.5  mg/1  at 
Thebes  (USGS,  1976).  The  importance  of 
these  nutrients,  however,  far  outweighs  their 
small  amounts.  They  are  important  building 
blocks  of  anabolic  processes  and  products  of 
catabolic  processes.  Their  concentration 
fluctuates  much  more  than  the  major  ions, 
and  this  fluctuation  is  valuable  in  indicating 
the  entry  of  organic  pollutants  into  the  river 
and  their  changes  in  form  or  assimilation  by 
aquatic  biota.  The  downstream  changes  in 
concentration  of  these  nutrient  ions  reflect 
more  complicated  processes  than  those  which 
affect  major  ion  concentration.  In  his  dis¬ 
cussion  of  this  subject,  Hynes  (1970)  was  able 
to  reference  two  studies  on  large  rivers 


pAdS  BLANK -WOT 
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Location 


Winona, 
Thebes , 


TABLE  1 

RELATIVE  PROPORTIONS  OF  MAJOR  IONS  IN  MISSISSIPPI  (1976) 

(percent) 


Ca  Mg  Na  K  HCO3  SO^ 


MN 

18 

11 

8 

1 

52 

4 

IL 

16 

10 

17 

1 

38 

12 
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where  .significant  reductions  in  nutrient  ions 
were  caused  by  biological  activity.  However, 
he  makes  no  general  statement  on  down¬ 
stream  trends  in  nutrient  ion  conceiitration 
except  that  nutrients  are  apparently  taken  up 
and  recycled  quickly  through  plants  back  to 
the  stream  and  that  local  conditions  exert  the 
most  influence. 

PabU'  2  and  Figure  2  show  the  variation  in 
c. ‘i.ceuii ation  of  nitiogen  and  phosphorus  in 
the  form  of  n, Irate,  ammonia  and  phosphate 
between  'hittenburg,  Iowa  and  Cairo,  Illinois, 
as  measured  by  the  Illinois  EPA  and  USGS. 

Figure  i  sliows  that  when  large  point 
source  loads  and  the  confluences  with 

major  tribufaries  are  added  to  the  informa¬ 
tion  in  Figure  2,  they  match  up  very  well  with 
the  observed  spatial  variation  in  average 
nutrient  concentration.  River  segments  be¬ 
tween  adjacent  v;ater  quality  stations  which 
show  a  decreasing  trend  in  nutrient  concen¬ 
tration  do  not  contain  large  point  source 
discharges.  Conversely,  all  segments  with 
large  point  source  discharges  show  increased 
nutrient  concentration  at  the  downstream  end 
of  the  segment.  'I'he  influence  of  the 
Wapsipinicon.  Rock,  Skunk  and  Des  Moines 
Rivers  is  masked  by  large  point  source  dis¬ 
charges  in  the  .same  segment.  The  Iowa  River 
is  evidently  similar  in  concentration  to  the 
Mi.ssisMiJiii,  below  Mii.scatine,  since  no  change 
in  conermtration  is  noted.  The  effect  of  the 
Illinois  and  Missouri,  however,  are  clearly 
shown.  The  Illinois  increases  the  nutrient 
concentration  substantially  while  the  Missouri 
nccrmiplishes  Uic  opposite  effect.  The  true 
magiiitud"  of  the  effect  of  these  two  rivers 
may  not  be  accurately  represented  at  stations 
16-19  due  to  incomplete  mixing  of  these  large 
tritiutarics  with  tlie  Mississippi. 

In  segments  with  no  large  dischargers  there 
IS  apparentlv  a  gradual  withdrawal  of  nutri¬ 
ents  in  their  most  available  form  (PO^  and 
NO..)  from  the  river,  but  this  process  is 
evidently  iinatile  to  keep  pace  with  the  large 
point  source  nutrii'nt  additions  to  the  M'ssis- 
sipr>i,  for  the  f)verall  trend  is  one  of  in¬ 
creasing  eoneent  rat  ion  ftf  nutrients  in  the 
downstream  direction. 

IV  .  I  lissolved  ( Ixyj^eii 

In  small  tuibnltiit  'trmnns  tlie  oxygen 
eoiiti'iit  :s  iisinili'.  Ml  or  above  saturalion,  but 


in  more  sluggish  waters  there  is  usually  a 
greater  range  of  dissolved  oxygen  (DO)  satu¬ 
ration  and  lower  values  can  occur.  Larger 
rivers  show  similar  trends  but  exhibit  greater 
variation  in  dissolved  oxygen  values  (Hynes 
1970).  High  flows  on  the  middle  Mississippi 
have  been  shown  to  reduce  dissolved  oxygen 
because  of  the  wash-in  of  organic  matter  and 
the  redi:  lion  in  photosynthesis  caused  by 
increased  turbidity  (Dorris,  ct  al  )963'. 

Characterization  of  dissolved  oxygen  dyna¬ 
mics  in  the  river  has  been  complicated  by  the 
construction  of  navigation  dams,  which  have 
exaggerated  the  original  pool-chute  nature  of 
the  Mississippi.  Measurements  made  in  1930 
showed  20  percent  more  DO  above  the 
Keokuk  Pool  than  in  it.  Thirty  miles  below 
the  dam,  DO  was  10-15  percent  less  than 
above  the  pool  (Barnicol  and  Starrett,  1951). 
The  Des  Moines  River  may  have  contributed 
to  the  lower  DOs  below  the  dam,  but  no  DO 
measurements  were  given  for  that  river. 
Barnicol  also  stated  that  in  1944,  Plattner 
reported  a  bi-modal  oxygen  sag  with  the  first 
depletion  immediately  below  St.  Louis  fol¬ 
lowed  by  a  second  sag  below  Crystal  City. 

Figure  4  gives  information  collected  by  the 
USGS  on  dissolved  oxygen  in  the  Mississippi 
at  Canton,  Missouri.  The  upper  graph  plots 
DO  against  time  of  day  for  rising  veisus 
stable  hydrographs.  Time  of  day  was  re¬ 
corded  only  on  the  1975  water  year  samples, 
so  that  even  though  there  appears  to  be  part 
of  a  diurnal  DO  pulse  indicated,  there  are 
probably  too  few  .samples  to  justify  thi^ 
conclusion.  The  lower  graph  at  first  glariee 
appears  to  be  a  scattergrarn  showing  no 
significant  trends  of  DO  variation  witti  Cm- 
charge  or  .sea.son  of  the  year.  A  eloser  look, 
however,  indicates  the  following; 

1.  DO  saturation  values  are  almost  equally 
distributed  between  55  and  90  pereent, 
with  very  few  values  occurring  outside 
of  this  range. 

2.  Without  regard  to  season,  durinp  tunes 
of  increasing  discharge,  DO  coneentra 
lion  i.s  Jess  than  at  times  of  staliilized 
or  decreasing  discharge.  'I'he  average 
of  all  data  points  on  tlie  graph  aie  70 
versus  74.2  percent.  I  his  differenei' 
was  significant  at  the  95  percent  eon 
fidence  level  using  a  1  tailed  "t  "  test. 
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3.  A  seasoiijil  DO  trend  for  ri.-^ing  hydro- 
graphs  is  evident.  DO  saturation  values 
are  lower  in  the  summer  and  fall  than  in 
winter  or  spring,  a  trend  which  is 
consistent  with  the  idea  that  the  wash- 
in  of  oxygen-demanding  material  re¬ 
duces  DO  during,  and  for  some  time 
after,  rising  hydrographs.  Between 
November  and  May,  ten  of  thirteen  DO 
values  on  rising  hydrographs  were  above 
70  pereciit  saturutiou,  but  between  May 
and  November,  only  one  of  eleven 
values  measured  was  above  70  percent. 

4.  A  less  distinct  trend  is  discernible  for 
stable  or  falling  hydrographs.  A  very 
noticeable  rise  occurs  from  late  sum¬ 
mer  into  December,  followed  by  a  sharp 
reducton  in  percent  saturation  from 
January  through  March.  Figure  5,  by 
giving  the  monthly  average  DO  in  mil¬ 
ligrams  per  liter,  shows  that  seasonal 
DO  and  temperature  trends  are  very 
similar  except  during  this  January  to 
March  period.  Presumably,  ice  cover 
above  Lock  and  Dam  #20  is  reducing 
atmospheric  oxygen  assimilation  rates. 

While  this  discussion  has  centered  around 
DO  variations  at  one  point  on  the  river 
through  time,  there  are  important  spatial  DO 
variations  that  occur  at  any  one  time.  The 
exact  nature  of  these  variations  is  largely 
unknown  due  to  the  limited  number  of  places 
that  DO  has  been  concurrently  determined  on 
the  river. 

Typical  .sources  of  spatial  variation  would 
include  the  DO  sag  and  recovery  curve  from 
point  sources  (only  large  sources  might  cause 
a  demonstratable  DO  sag),  the  difference 
between  lentic  and  lotic  sections  of  the  river, 
and  horizontal  and  vertical  DO  variation 
within  pools  caused  by  thermal  stratification, 
primary  production,  respiration  and  the  resi¬ 
dence  time  of  water  in  various  parts  of  the 
pool. 

The  Illinois  EPA  has  been  sampling  the 
Mississippi  for  dissolved  oxygen  at  various 
locations,  and  average  DO  values  based  upon 
20  to  100  samples  per  location  are  given  in 
Figure  6.  The  accuracy  of  some  of  the  data 
is  questionable  since  individual  samples 
showed  values  as  high  as  30  mg/1  and  others 
as  low  as  0  mg/1.  USGS  data  from  Canton 


:  re  2)  showed  that  recorded  DO  values 
.  i.ever  below  50  percent  of  saturatior^ 
.  during  higher  summer  temperatures  (28 
C.i  tt.'r  50  percent  saturation  would  result  in 
DO  concentrations  of  about  3.8  mg/1.  While 
individual  values  may  be  in  error,  the  plot  of 
average  DO  values  in  Figure  6  does  compare 
favorably  with  USGS  data  in  Figure  5.  Both 
sets  of  data  show  average  DO  values  for  the 
Mississippi  near  Canton  to  be  between  8  and  9 
mg/K 

The  data  plotted  in  Figure  6  affoi  ds  some 
indication  of  spatial  DO  trends  in  the  Upper 
Mississippi  River.  The  most  wide-ranging 
trend  is  the  slight  decline  in  average  annual 
DO  concentration  in  the  downstream  direc¬ 
tion.  Linear  regression  of  these  data  points 
show  a  line  slope  of  0.523  mg/1  per  100  river 
miles,  or  a  difference  of  3.14  mg/1  in  the 
average  DO  content  between  Guttenburg, 
Iowa  and  Cairo,  Illinois.  Using  this  informa¬ 
tion  and  a  table  of  oxygen  saturation  values 
one  finds  that  it  would  require  a  water 
temperatur^  difference  between^the  two 
cities  of  9.5  C  in  the  winter  and  24  C  in  the 
summer  for  solubility  to  account  for  this 
difference  in  average  DO.  Temperature 
differences  of  this  magnitude  are  rarely 
realized.  Typically,  temperature  dif- 
fereneces  betweeg  these  cities  are  not 
greater  than  5  or  6  C.  If  the  average  DO 
data  presented  in  Figure  4  accurately  portray 
this  general  trend,  then  an  increasing  dis¬ 
solved  oxygen  demand  is  being  placed  on  the 
river  as  it  moves  downstream. 

Less  extensive  but  more  interesting  DO 
variations  include  apparent  sags  below 
Clinton  and  Keokuk,  Iowa  and  lowered  DO 
values  in  the  Alton  Pool.  The  magnitude  of 
the  apparent  sag  and  the  close  group  of  four 
stations  within  a  35-mile  stretch  of  the  river, 
made  the  segment  from  Clinton  to  Daven¬ 
port,  Iowa,  the  best  place  to  examine  the  DO 
response  of  the  Mississippi  to  point  source 
pollution.  As  Figure  3  indicates,  the  major 
dischargers  in  the  Clinton  Area  place  approx¬ 
imately  32,000  lbs. /day  BOD,  into  the  river 
between  river  miles  514  and  509. 

On  nineteen  occasions,  DO  samples  at 
these  four  stations  were  taken  on  the  same  or 
adjacent  days.  The  three  stations  imme¬ 
diately  below  Clinton  were  always  sampled  on 
the  same  day.  The  changes  in  DO  from 
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Figure  5 

MONTHLY  AVERAGE  TEMPERATURE 
AND  DISSOLVED  OXYGEN,  MISSISSIPPI  RIVER 
at  Canton,  MO 

(August  1969  -  September  1975) 
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station  4  to  station  5  and  station  5  to  station 

6  were  examined  statistically,  using  the 
Wilcoxon  test.*  The  change  in  DO  from 
stations  4  to  5  or  from  stations  5  to  6  was  not 
significant  at  the  95  percent  confidence 
level.  The  sample  was  disaggregated  into  the 
periods  June  through  mid-October  and  mid- 
October  through  May.  Average  DO  values  for 
these  two  periods  graphed  in  Figure  7,  show 
opposite  DO  trends,  with  a  slight  oxygen  sag 
at  station  5  during  the  summer  but  a  dis¬ 
placement  and  weakening  of  any  sag  further 
downstream  during  the  cooler  months.  Figure 

7  demonstrates  the  weakness  of  using  average 
annual  DO  data  to  characterize  DO  trends  in 
this  segment  of  the  river.  Statistical  tests, 
however,  showed  the  differences  in  average 
DO  between  stations  during  the  warm 
weather  or  the  cooler  weather  period  were 
not  significant  at  the  95  percent  confidence 
level.  The  disaggregation,  however,  lowers 
the  degree  of  freedom  in  the  test  and  makes 
it  less  sensitive  to  real  variation.  Thus,  the 
existing  data  may  suggest  that  discharges  in 
the  Clinton  area  cause  an  oxygen  sag  in  the 
Mississippi,  but  statistically  a  high  degree  of 
reliance  cannot  be  placed  on  that  assumption. 


The  spread  of  sampling  stations  below 
other  cities  is  too  great  to  define  any  oxygen 
sag  on  other  sections  of  the  river. 

Minimum  DO  values  are  another  important 
facet  of  DO  variation.  Average  DO  values 
are  meaningless  to  aquatic  organisms  if  DO 
minima  are  below  their  range  of  tolerance. 
The  minima  plotted  in  Figure  4  are  from 


*DO  values  at  Canton  were  evaluated  by  the 
use  of  the  parametric  "t"  test,  an  acceptable 
test  for  a  variable  with  normal  distribution 
and  a  mean  of  zero.  Since  the  variable  for 
evaluating  the  difference  in  DO  values  be¬ 
tween  stations  is  expressed  as  X=  (DO  in  mg/1 
at  Sta.  X)  -  (DO  in  mg/1  at  Sta.  Y), 
differences  in  mean  annual  temperature, 
opportunities  for  reaeration  and  the  presence 
of  Lock  and  Dam  #14  may  cause  differences 
in  average  DO  at  the  various  stations.  The 
variable  may  have  a  normal  distribution  but 
probably  does  not  have  a  mean  of  zero. 
Therefore,  the  nonparametric  Wilcoxon  test 
is  used. 


Illinois  EPA  data  collected  from  1975  through 
1977,  and  from  USGS  for  various  dates. 
These  data  indicate  the  lowest  DO  values 
occur  in  the  Alton  Pool  and  in  the  Mississippi 
at  St.  Louis  (locations  which  correspond  to 
the  greatest  amount  of  BOD  loading  in  the 
GREAT  Il-llI  segment)  and  in  the  Cape 
Girardeau  area.  Since  the  stations  imme¬ 
diately  above  the  St.  Louis  and  Alton  areas  do 
not  have  low  DO  minima,  this  suggests  that  a 
large  amount  of  short-term  BOD  and/or  COD 
is  entering  in  the  Alton-St.  Louis  area.  Low 
DOs  in  Cape  Girardeau  would  indicate  longer 
term  BOD  or  COD  from  the  St.  Louis-Alton 
area. 

A  concentration  of  at  least  5  mg/1  DO  is 
generally  accepted  as  necesary  for  main¬ 
taining  a  diverse  aquatic  fauna.  It  must  be 
noted,  however,  that  the  higher  metabolic 
rates  of  aquatic  animals  during  warmer  tem¬ 
peratures  require  more  oxygen,  so  that  a  5.0 
mg/1  standard  does  not  provide  the  same  level 
of  protection  in  all  seasons.  Numerous 
studies  have  addressed  the  dissolved  oxygen 
of  requirements  of  various  fish  species.  The 
following  summary  is  taken  from  California 
Water  Quality  Criteria  (McKee  and  Wolf, 
1963). 

"The  lethal  effect  of 
low  concentrations  of  dis¬ 
solved  oxygen  appears  to 
be  increased  by  the  pres¬ 
ence  of  toxic  substances, 
such  as  excessive  dis¬ 
solved  carbon  dioxide, 
ammonia,  cyanides,  zinc, 
lead,  copper,  or  cresols. 

With  so  many  factors  in¬ 
fluencing  the  effect  of 
oxygen  deficiency,  it  is 
difficult  to  estimate  the 
minimum  safe  concentra¬ 
tion  at  which  fish  will  be 
unharmed  under  natural 
conditions 

"Extensive  studies 
have  been  made  by  Moore 
in  which  fish  of  several 
species  were  confined  in 
boxes  of  wire  netting  and 
lowered  to  varying  depths 
in  lakes.  The  concentra¬ 
tion  of  dissolved  oxygen 
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and  the  temperature  were 
noted  at  each  depth,  and 
the  reactions  of  the  fish 
were  observed.  His  re¬ 
sults  show  that  the  me¬ 
dian  fish  will  die  at  con¬ 
centrations  of  3.1  mg/1  in 
summer  and  1.4  mg/1  in 
winter,  and  will  live  at  4.2 
mg/1  in  summer  and  3.1 
mg/1  in  winter. 

"In  a  somewhat  similar 
study,  the  Water  Pollution 
Research  Board  of  Eng¬ 
land  found  the  minimum 
oxygen  tensions  at  which 
various  fish  w^uld  survive 
84  hours  at  16°C  ranged 
from  3  mg/1  for  Rainbow 
Trout  (Salmo  gairdneri)  to 
0.54  mg/1  for  the  Tench 
(Tinea  tinea). 

"Ellis  indicated  that 
under  average  stream 
conditions,  3.0  mg/1  of 
dissolved  oxygen,  or  less, 
should  be  regarded  as  haz¬ 
ardous  or  lethal,  and  that 
to  maintain  a  varied  fish 
fauna  in  good  condition 
the  dissolved  oxygen  con¬ 
centration  should  remain 
at  5.0  mg/1  or  higher." 

DO  measurements  in  the  water  column  may 
not  reflect  DO  conditions  near  the  bottom  of 
pools  within  the  river.  Dissolved  oxygen 
concentrations  near  the  bottom  muds  of 
sluggish  rivers  may  approach  zero.  Under 
such  conditions,  the  hatching  of  fish  eggs  has 
been  delayed,or  the  fish  hatching  from  such 
eggs  have  been  deformed  (McKee  and  Wolf, 
1963). 

If  the  data  on  minimum  DO  values  reported 
here  for  the  Mississippi  are  accurate,  there 
are  segments  of  the  river  periodically  unsuit¬ 
able  as  fish  habitat  due  to  low  DO  concentra¬ 
tions. 

V.  Thermal  Discharges 

Current  velocity  and  temperature  are  con¬ 
sidered  by  most  steam  limnologists  to  be  the 


two  variables  which  exert  the  greatest  in¬ 
fluence  upon  the  character  of  running  waters. 
Although  temperature  affects  such  physical 
aspects  of  water  as  density,  viscosity  and  gas 
solubility,  its  greatest  effects  are  in  deter¬ 
mining  the  composition  and  regulating  the 
seasonal  cycles  of  aquatic  biota. 

Temperatures  determine  distribution  pat¬ 
terns  of  entire  populations  and  also  whether  a 
specific  individual  organism  can  survive  in  a 
particular  location.  In  the  latter  instance, 
the  effects  of  discrete  thermal  discharges 
become  of  concern.  The  largest  thermal 
discharges  on  the  Upper  Mississippi  are 
cooling  water  return  flows  from  large  power 
plants.  As  part  of  the  National  Pollutant 
Discharge  Elimination  System  (NPDES)  per¬ 
mit  process,  these  facilities  submit  quarterly 
reports  on  the  thermal  changes  made  in  the 
river  as  a  result  of  their  discharge.  Data 
from  thermal  monitoring  reports  for  several 
large  power  plants  are  summarized  in  Table  3 
and  their  locations  are  shown  in  Figure  8. 

As  Table  3  shows,  the  large  size  of  the 
Mississippi  usually  mitigates  thermal  impacts 
quickly  from  even  large  power  plants. 
Cooling  water  withdrawals  are  typically  less 
than  1  to  2  percent  of  river  flow.  The  shapes 
of  the  thermal  plumes  vary  greatly  between 
locations  but  the  area  of  water  greater  than  5 
F  above  ambient  temperature  typically  repre¬ 
sents  no  more  than  1  to  6  percent  of  the  river 
cross-section.  However,  since  mixing  zones 
for  thermal  discharges  are  typically  in  the 
faster  flowing  part  of  the  river  cross-section, 
the  percent  of  the  river  passing  through  the 
heated  plume  is  greater  than  the  percent  of 
cross-sectional  area  represented  by  the 
plume.  In  the  case  of  Union  Electric's  Rush 
Island  Plant,  the  percent  of  river  passing 
through  the  cross-section  is  greater  by  a 
factor  of  at  least  4. 

The^length  of  the  plume  can  be  substantial. 
The  5  F  over  ambient  temperature  plume  has 
been  found  a  mile  and  a  third  in  length  below 
the  lowa-lllinois  Gas  and  Electric  Plant  in 
Davenport,  and  plume  lengths  almost  a  mile 
long  have  been  found  at  Portage  Des  Sioux, 
the  Union  Electric  plant  above  St.  Louis.  The 
most  interesting  feature  of  the  Sioux  plant 
thermal  plume  is  the  great  change  in  its 
shape  with  ch^ges  in  river  discharge.  The 
extent  of  the  5  F  over  ambient  thermal 


DISSOLVED  OXYGEN  (mg/1) 


r 


-94- 


Figure  7 

AVERAGE  DISSOLVED  OXYGEN  CONCENTRATIONS 
FOR  THE  MISSISSIPPI  RIVER  BELOW  CLINTON,  IOWA 
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Figure  8 

LOCATION  OF  LARGE  POWER  PLANTS  IN  THE 

GREAT  II-III  SEGMENT  OF  THE  UPPER 
MISSISSIPPI  RIVER 
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plume  on  the  surface  of  the  Mississippi  below 
the  Sioux  plant  was  once  estimated  at  92 
acres. 

The  major  problems  associated  with  th^se 
thermal  mixing  zones  (areas  greater  than  5  F 
over  ambient  temperature)  are  the  heat  shock 
they  can  place  on  fish  and  icthyoplankton 
(larval  fish  and  fish  eggs).  Icthyoplankton 
drift  with  the  river  current  and  are  therefore 
affected  to  a  degree  proportional  to  the 
percent  of  river  passing  through  the  mixing 
zone.  Based  upon  figures  in  Table  3,  10-20 
percent  of  the  river  at  times  may  flow 
through  a  mixing  zone.  Once  fish  reach  the 
swimming  stage,  they  can  choose  to  avoid  or 
be  drawn  to  heated  discharges.  Avoidance  of 
areas  of  heated  waters  reduces  potential  fish 
habitat  and  can  interfere  with  fish  move¬ 
ment.  Attraction  to  heated  waters  is  com¬ 
mon  in  winter,  and  during  this  time  of  year 
areas  of  heated  waters  often  provide  better 
habitat  than  other  areas  of  the  river.  Fish 
mortality  occurs,  however,  when  fish  accli¬ 
mated  to  colder  waters  move  too  quickly  into 
heated  waters.  The  opposite  phenomenon, 
fish  acclimated  to  heated  waters  killed  due  to 
the  shock  of  colder  waters,  occurs  during  the 
winter  when  a  power  plant  shuts  down  or 
greatly  cuts  power  generation. 

Althougli  we  are  aware  of  these  effects  on 
fish,  we  do  not  know  the  magnitude  of  the 
impact  on  the  total  fisheries  resource  of  the 
river.  Knowledge  of  the  numbers  of  fish  and 
the  age  class  distribution  of  various  species  is 
difficult  to  obtain  on  a  river  the  size  of  the 
Upper  Mississippi.  Until  we  have  this  know¬ 
ledge,  the  impact  of  a  power  plant,  or  several 
power  plants  on  the  fisheries  resource,  will 
not  be  known. 

VI.  Fecal  Coliform 

Conform  bacteria  are  commonly  associated 
with  the  gastrointestinal  tracts  of  warm¬ 
blooded  animals,  and  laboratory  tests  for 
their  presence  and  concentration  are  rela¬ 
tively  easy.  This  test  is  commonly  used  as  an 
indicator  of  the  bacteriological  health  hazard 
presented  by  the  water.  Results  of  total 
coliform  tests  must  be  tempered  by  the 
realization  that  many  soil  bacteria  are  of  the 
coliform  group.  Tests  for  fecal  coliform  are 
assumed  to  truly  identify  bacteria  from  the 
intestinal  tract  of  warm-blooded  animals. 


Therefore,  sewage  treatment  plant  effluent 
may  have  high  concentrations  of  fecal  con¬ 
forms.  Even  fecal  coliform  however,  do  not 
present  a  clear  picture  of  the  microbiological 
hazards  to  health.  Several  non-fecal  bacteria 
can  cause  infections  of  eye,  ear,  nose  and 
throat,  and  many  diseases  can  be  caused  by 
watertwrne  viruses. 

The  average  fecal  coliform  concentrations 
per  100  ml  based  on  the  log  mean  are  shown 
in  Figure  9  for  25  locations  on  the  Upper 
Mississippi.  The  Illinois  EPA  data  were 
gathered  between  January  1975  and  January 
1978,  and  USGS  data  are  from  water  year 
1970  to  1977. 

The  plot  of  average  fecal  coliform  concen¬ 
trations*  shows  important  spatial  variations. 
Most  sampling  stations  were  on  bridges  in 
urban  areas,  so  that  if  upstream  contamina¬ 
tion  sources  were  present,  high  coliform 
counts  were  found  (Muscatine  and  Burlington, 
Iowa,  Canton,  Missouri,  and  at  all  locations 
below  St.  Louis).  In  other  cities  (Dubuque, 
Clinton,  Ft.  Madison  and  Keokuk,  Iowa  and 
the  Quad  Cities),  there  were  no  large  sources 
of  fecal  coliform  immediately  above  the 
sampling  sites,  and  counts  were  low.  Based 
upon  the  data  presented,  the  most  important 
conclusions  to  be  made  are;  first,  above  St. 
Louis  (except  where  influenced  by  local 
sources)  fecal  coliform  levels  in  the  Missis¬ 
sippi  are  generally  near  the  200  per  100  ml 
standard.  Secondly,  average  fecal  coliform 
concentrations  below  local  sources  can 
greatly  exceed  the  recommended  standard. 
Thirdly,  the  St.  Louis  area  is  responsible  for  a 
high  level  of  bacterial  contamination.  The 
elevated  levels  of  fecal  coliform  apparently 
persist  throughout  the  remaining  downstream 
segment  of  the  Upper  Mississippi.  Since  the 
State  of  Illinois  has  designated  all  the  Missis¬ 
sippi  for  general  use,  which  includes  whole 
body  contact  recreation,  the  fecal  coliform 
standard  is  consistently  violated  below  St. 
Louis. 

Population  differences  alone  do  not  explain 
the  order  of  magnitude  increase  in  average 


♦Average  fecal  coliform  conoentation  was 
determined  by  averaging  the  logs  of  all  fecal 
coliform  measurements  and  finding  the  anti¬ 
log  of  that  value. 
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feoal  coJifonn  belmv  St.  l.ouis.  Major  urbaa 
areas  from  Dubuque  Keokuk  have  just  over 
400,000  population,  while  St.  Louis  and  down¬ 
stream  communities  have  somewhat  less  than 
twice  that  number  of  people  (1970  census). 
Chlorination  policie.s  of  the  three  states 
involved  better  explain  the  variations  in 
average  fecal  coliform  density  shown  in 
Figure  9.  Major  discharges  of  domestic 
sewage  to  the  Mississippi  in  Ic'wa  chlorinate 
wastewaters  dining  the  roereational  season 
(April  l-October  31),  while  Illinois  typically 
has  chlorination  on  newer  plants  and  no 
chlorination  on  older  ones.  Missouri  does  not 
chlorinate  sewage  treatment  plant  effluent. 


VII.  Toxic  ^ o  1  1  1  pounds 
A.  FCBs 

PCH.S  are  a  group  of  man-made  organic 
compounds  which  may  vary  in  state  from 
liquid  to  crystal,  but  which  all  exhibit  great 
stability  under  pressure  and  over  a  wide 
range  of  temperatures,  i^onsequently  they 
have  found  wide  use  in  industry.  The 
compounds  consist  of  two  joined  pltenol 
groups  with  one  or  more  chlorine  atoms 
replacing  hydrogen  atoms  on  the  outside  of 
the  phenol  rings.  Alono-and  dichlorobi- 
phenyls  (which  have  only  one  and  two 
chlorine  atoms  respectively)  are  readily 
biodegradable,  but  l’('Bs  with  three  or 
more  chlorini'  groups  become  increasingly 
toxic  tind  therefore  more  difficult  for 
bacteria  to  metabolize. 

Pi’Bs  are  toxic  to  humans.  P(''Bs  Itave 
caused  skin  disease  and  abnormal  pigmen¬ 
tation  in  over  1,000  people  in  Japan,  and 
experiments  with  Hhosus  monkeys  showed 
skin  disease  and  reproductive  system  dys¬ 
function  (including  abortion  and  stillbirth) 
occurred  at  levels  as  low  as  2.5  mg/kg 
PCBs  in  their  diets  (Ilora,  1976). 

Pl’Bs  are  found  virlunlb'  everywhere. 
An  important  method  of  timnsport  is  evap¬ 
oration  and  movement  in  ttu'  atmosphere 
(Mackay  1973,  Harvev  1976).  Surface 
runoff,  subsurface  ■'Cepage  and  spills  from 
areas  of  manufimnire.  use  ami  disposal 
contribute  to  Pt’B  jiolliition  of  waters. 


Ingestio/j  of  Pi 'Bs  via  conlamir.atcd 
water  supplies,  however,  does  not  appear  to 
be  a  prot'lem.  Pt'Hs  have  very  low  solu¬ 
bility  in  water  and  appear  to  be  present 
primarily  by  adsorption  to  suspended  scdi 
rnent.  Studies  of  P(^B  removal  by  muni¬ 
cipal  and  industrial  waste  treatment  plants 
in  Wiseotisiii  showed  high  levels  of  Pf'B 
removal.  Munieipal' plants  have  shown  70 
percent  or  better  reduetion  in  P'  Hs.  and 
some  iiiduslrios  i.ave  limi  r  v  eii  ^,i-i  ,.tm' 
levels  of  reduction  in  Pf  Bs  after  treatment 
(Kleinert,  1976).  The  primary  method  of 
PCB  reduction  in  both  cases  is  precipita¬ 
tion  of  suspended  solids,  but  some  bacterial 
decomposition  is  probably  involved.  Since 
public  water  suppliers  drawing  from  sur¬ 
face  waters  routinely  use  sonn  ty(*e  of 
coagulation  and  clarification  process.  P('Bs 
in  water  supplies  do  not  appear  to  be  a 
problem.  No  Pf'B  poi.-'oning  is  known  from 
concentrations  existing  in  the  waters  of  the 
Upper  Mississippi  Basin.  While  PCBs  ai'c 
not  water  soluble,  they  are  fat  soluble,  and. 
like  chlorinated  hydrocarbon  insect iedf"-. 
can  accumulate  in  animal  tissue  many 
thousands  of  times  their  concentration  m 
the  water.  This  fact  was  drawn  to  public 
attention  in  1970  when  carp  caught  by 
commercial  fishermen  in  Take  Pepin,  a 
large  natural  pool  in  the  Mississippi  River, 
were  denied  interstate  shipment  because 
fish  contained  more  than  the  TD.A  allow ed, 
5  mg/kg  maximum  PUB  concentration.  The 
mechanism  of  uptake  is  debatable.  Some 
feel  uptake  follows  tlie  food  chain  and 
contamination  results  primarily  from  inges 
tion  of  food.  Others  believe  assimilation 
directly  from  the  water  is  the  most  impor¬ 
tant  source.  Study  of  PCB  data  in  Mm 
Upper  Mississippi  lias  led  ttie  T.S.  Fish  and 
Wildlife  Service  (1975)  to  eonclude  that 
regardless  of  ineehanisms.  the  meidcius  of 
fish  contamination  eori-elaf v-  strong!;  with 
PCB  concentrations  in  t'le  wntei. 

Since  1970  a  number  of  studies  tiave 
attempted  to  ro.-.ess  the  extent  of  the 
contamination  of  fish  by  i  CPs.  Miieh  of 
till'  data  gathered  during  these  stiidu  s  is 
presented  in  I'ahlr  4.  l.sscntiaily.  Ihese 
studios  showed  that  virtually  all  lish  down 
stream  of  major  urban  areas  contained 
PCBs,  Lakes  and  ingxmtided  si  et  ions  of 
rivers  which  allowed  suspended  matenals 
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lable  4 


LEVELS  OE  PCBs  IN  THE  TISSUE  OF  FISH 
i  HUM  SEVERAL  LOCATIONS  ON  THE  UPPER  MISSISSIPPI  RIVER  (mg/kg)*** 


ROUGH  FISH* 


LOCA  I'lON 


1973  4T  1975-7 


Montioello,  .MN _ 

below  Coon  Rapids,  MN  T _ 

St.  Anthony  Falls,  MN  _ 

below'  L  <?>'  D  #1 _  j _ 

Prescott,  VVl  _  i 

Lake  Pepin  iiSBay  City  1  8.92”! 

'a  Vlaiden' Rock  1 


Nelson.  VVl 


Alma,  V\1 


fountain  rit\ 


mpealcHii,  I.  i:  Ei  #5  7.74 


td  Trempealeau  River 


GAME  FISH** 
1970  1  1973-4  I 


1975-7 


riH'“ . . 


.86  r'7.’22 


'  "0.55'  r ' 

_  1  _  ~1.30  IT' 

_  5,58 _ 

_ ^ _ 6.53  T _ 

i  "  J. _ 3.18  j  41.18 


1  .63 

■  2".  52,' "0  773- 


1,1.70,7.80 


ii  21.93 


ll 


^nMn_g_^  |A_ 
Ferrvville,  Vl 


Lvnxville 


Prairie  Uu  <  hien 


above  IVisconsin  R. 


i  below  VvjMyjnsin  R 
i  Ca.s.svillo,  \V! 


Dubuque,  L\ 


I  Glinton,  LA 
Davenport ,  i  \ 
Pbelow  Burlington ,  I 
1  Warsa  w_.  JIL  _ 

\  Meyer,  11, 

i_(^_iiic\  ,  [I_ 

[Hanninal ,  MO 


-t - 1- 


r.u'de.'iu ,  MO 

"T 

'2.r.  1.0 

svilO-.  MO 

'p 

0.46 
0.14 
"  0.43 

' _ '  0.20 

_1^47 

JI.96’ 

d.K6-3.2 
1.30.  1.60 


_ ,19 

_ ,26 

_ ,49 

_ 

_ 

_ 3.18 

0.94md3 


1.11.  1.13 


0.80-1.20 


0.20-0.27 

0.14 


*(  a  1  ’  I'.ii .  Sucki'is.  SliM'!,  I  fu'p 
♦*PA'  .  VVuPr.ve,  i‘.r,i-ktriss .  .Sunt'isb 

»♦*]). it;,  ’  iii-M  I'll, ill;  1.01(11/.  ;976;  Kleiucrt,  1976;  Ilora,  1976:  .Skefly.  1977; 

i',','.;.  '  .  ,-i  1  V  1' I  i''  <  li'Vii,  Mis.-duri  Ut'fil .  of  I 'on.^e.rvalion .  unp'uhlislu'd  data. 

(  I  I  i'  ■■•I,;,.  I  ,1 1,  I,,  I  otuMlii.i  Mo..  uni)ubllMn  d  data . 


to  sfttir  niji  c.in!  , ;:i(  il  !  With  [lai  iR-  river  or  to  the  relative  abilities  of  these 

iilarlv  Ills'll  It'vi  I.'.  .ii'  I'lio  lii^liost  areas  to  catch  and  retain  PCB-conta- 

levol  in  tht  ti.i'iii  l.iu  toiimt  in  tin  ininated  sediments.  Certainly  additional 

Mississip])i  Kivi  r  nnpounoiiu  iits  and  [K)ols  PCB  sources  exist  below  the  Twin  Cities  as 

immediately  he  low  Miniumpolis-St.  Paul  indicated  by  fish  tissue  PCB  levels  of  0.04 

down  to  and  iiieiudm^  I.aki  Pepin.  lairing  to  0.19  mg/kg  in  the  Iowa,  Cedar  and  Des 

1970,  game  t ish  samples  from  l  ake  Pepin  Moines  Rivers, 

contained  an  average  nf  mg/kg  PCHs.  In 

197ii,  fish  samples  ircm  this  same  area  In  general,  the  trend  is  toward  a  reduc- 

wei'e  lover  lint  sji  V,.,'  that  inanv  loeat ions  tion  in  PCB  fish  contamination  in  the 

sidi  tiave  rve,ft.;>  i.sp  (Mut  a  m  mat  ton  leveks  Upper  Mississippi  over  time  (from  1970  to 

above  the  (in  stmt  I  DA  2  mg/kg  limit.  1977)  and  over  distance  (from  the  Twin 

Samples  taken  m  1970  tiy  the  U.S.  I.'P.A  Cities  to  St.  Louis).  Below  St,  Louis  there 

show  that  the  problem  is  less  severe  in  are  substantial  increases  in  PCD  concentra- 

other  [larts  v)f  the  Pppei-  Mississippi  River,  tion  in  fish, 

but  the  urliiiii  aieas  of  Davenport,  Iowa  and 

St.  1  ouis,  Mi'soiiri.  are  stdl  significant  B.  Pesticides 

coiitritiubns  te)  pi  P  eonlammalion  in  fish 

(Loren/,  I'.tTh).  Due  to  their  [lersistenee  The  occurrence  of  detectable  levels  of 

and  affinity  for  scriimonts.  Pells  will  con-  pesticides  is  widespread  in  the  waters  of 

tinue  to  eontam in.'.de  fish  and  other  aquatic  the  Upper  Mississippi  Basin.  Figure  11 

life  for  many  vears.  I  tu'  cutbaeks  in  the  .shows  the  location  of  pesticide  sampling 

discharge  of  Pi'Ds  to  the  Mississippi  is  stations  in  the  Upper  Mississippi  Basin  for 

reflected  by  the  reduction  in  PCB  levels  in  which  USGS  has  published  data.  At  many 

fish  flesh.  Levels  of  P(  Bs  in  Lake  Miehi-  stations,  pesticides  have  been  found  in 

gan  have  not  shown  this  degree  of  rcduc-  concentrations  exceeding  their  recom- 

tion.  This  may  fa  rine  partly  to  a  eon  -  mended  levels.  Although  analyses  for  many 

tinuing  high  level  of  PCB  loading  to  the  pesticides  have  been  conducted  since  1972, 

lake  but  also  to  the  differenee.s  in  sediment  including  organophosphates  such  as  Dia- 

dynamics  between  u  lake  and  a  river.  zinon,  and  Chlorophenoxyacetic  acids  such 

Researchers  in  Japan  have  sliown  that  as  2,  4-D;  2,4,5-T  and  Silvex  herbicides, 

PCBs  have  a  greater  affinity  for  smaller  only  the  chlorinated  hydrocarbons  —  the 

particles  (Choi.  197H'.  Therefore,  the  "hard  pesticides"  —  were  found  in  levels 

amount  of  PCBs  fluslied  through  and  out  of  exceeding  EPA's  water  quality  standards, 

the  Upper  Mississippi  could  tic  a  significant 
factor  contributing  to  the  lasluction  of  PCB 

levels  in  fish  in  tliat  i  ivm-.  Detectable  levels  of  these  chlorinated 

hydrocarbons  are  rarely  found  in  the  head¬ 
waters  of  the  Mississippi,  and  this  appears 
/\s  ['igure  II)  sliowe.  the  Minneapolis-St.  to  be  more  a  result  of  land  use  patterns 

Paul  area  of  the  inver  still  contains  fish  than  basin  process.  The  headwaters  are 

population^  with  Ih'B  content  two  and  primarily  northern  coniferous  forest  areas 

three  times  greater  than  the  FDA  2  mg/kg  of  less  intensive  pesticide  use.  Further 

limit.  The  great  difference  in  average  fish  down  in  the  basin,  the  streams  drain  the 

tis.sue  contamination  levcl.^-  in  two  nearby  more  intensely  cultivated  lands  of  southern 

sections  of  the  river  in  the  Twin  Cities  Minnesota,  Iowa,  Missouri  and  Illinois 

area  shows  that  the  hydraulic  characteris-  where  pesticides  are  used  more  frequently, 

tics  and  the  motiihtv  of  sediments  in  a  This  pattern  of  use  is  reflected  in  the 

particular  segment  of  thi-  river  are  proh-  greater  pesticide  occurrence  in  the  waters 

ably  more  import mit  than  distance  from  of  these  areas.  As  stream  order  increa.ses, 

the  sourci'  of  PCB  cuntaminntion.  riiere  however,  dilution  appears  to  play  a  more 

fore,  although  Ligure  10  shows  increasing  important  role  than  recruitment  of  addi- 

levels  of  PCBs  in  fish  from  Dubuque  to  tional  sources,  since  the  number  of  ohlori- 

('linton  to  the  Quad  Cities,  it  is  not  clear  iiated  hydrocarbon  pesticides  detected  in 

whether  t!io  trend  is  m  re  spouse  to  addi-  the  mein  stem  of  the  Mississippi  is  lower 

tional  i’cq  sources  in  ttus  section  of  the  than  that  of  many  tributaries.  Table  5 
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Figure  11 

THE  OCCURRENCE  OF  PESTICIDES 
IN  THE  WATERS  OF  THE  UPPER 
MISSISSIPPI  RIVER  BASIN 
(uses  1972-76) 


^SSO{;  r  ' 


Number  of  Locations  W’here 
The  Pesticide  has  Exceeded 
its  Recommended  Standard 

Dieldrin  1 8 

DDT  10 

DDE  9 

Lindane  3 

IL  Epoxide  3 

Aldrin  2 

DDD  2 

Endrin  2 

Heptachlor  1 

Numbers  of  Different  Pesticides 
That  Have  Exceeded  Water  Quality 
Standards 


• 

0 

© 

1-2 

© 

3-4 

5  or  more 

OCCURRENCE  OF  CHLORINATED  HYDROCARBON  INSECTICIDES 
IN  THE  UPPER  MISSISSIPPI  RIVER  BASIN  * 


Date  from  approximately  1972-1976  USGS  data. 


sum iiiMi' ttii'  rrtsjiiciic y  u(  Itie  ileteeM- 
l«*V(“ls  ot  cti'.iirmMtcil  p<“st ui  the 
basin.  Suu’e  i/ns  ftiMe  'lUinmamcs  lufor- 
nidtioti  from  mmu  stHio  and  federal  mon¬ 
itoring  activities,  the  kinds  of  ^>esticides 
and  the  intensity  of  the  s;unpling  vary  with 
time  and  place.  Ttierefore,  not  all  analyses 
tested  for  all  pesticides,  and  many  of  the 
pesticides  listed  must  have  a  tiigher  fre- 
qucricy  'f  ■  .eeurieriet  ftiau  ttiese  <)ata 
llKl'.esti  . 

Since  i.e;  .t  i  f  till  pesti.  ii.r  xiiai.ses 
were  run  at  tin-  0.1  ug'l  level  of  detection, 
(which  IS  equal  to  or  greater  than  the 
allowable  conceiitatioris  lor  all  the  men¬ 
tioned  organocfiloniie''  excc'fit  luidrinl,  all 
the  deteeti'd  levels  ot  Hieldrm,  Dl'l  ,  I)l>n, 
Lindane,  Heptachlor,  (  hkirdane  aiul  Aldrirt 
are  in  violation  of  standards  for  protection 
of  aquatic  life. 

The  threat  to  tiuman  health  from  acute 
toxicity  of  pesticides  in  drinking  water 
appears  to  bx  no  greater  than  the  threat 
from  PORs  and  for  the  same  reasons. 
These  organochlorines  have  very  low  solu¬ 
bility  in  water  and  are  found  mostly  in 
suspended  sediments  which  arc  removed 
during  water  treat 'iiout. 

I'he  ctilormate<l  h\a1ro<'art)ons  have  been 
restricted  iii  use  for  several  years.  Ttie 
levels  of  Dieldi'iii  ami  othc’r  ctiloriiialml 
hydrocarbons  measured  dining  the  last  few 
years  arc  mostly  persistent  residues  from 
pesticide  applications  made*  years  before. 
Therefore,  while  levels  of  the  (lesticides 
are  not  i',x()ected  to  rise,  their  continued 
restricted  use  ami  their  gradual  release 
from  stream  sedimmii'  will  sustain  'he 
presence  ol  thesi'  chemicals  in  streams  for 
many  niore  vears.  Iiieldrm.  for  example, 
has  had  little  change  m  its  fre()uency 
during  a  recent  M  ye;ir  (x  riod.  .\  studv  of 
pesticide  oc^Mirrence  m  the  Missouri  and 
Upper  Mississippi  Itivers  stiowi'd  about  40 
percent  of  the  samph  '-  e  intamed  lueldrin 
between  I  Ihi  t  and  I 'hi',  ds.diafei,  et  al, 
I9fi7),  eomtia'sd  with  .11  (lereci't  ami  48 
percent  for  the  Missmni  and  (  pper  Missis 
sippi  Rasiiis  respeei  I  vf|  V,  during  1971? 
through  I97S.  Idif,  Dili-  and  Liidrin 
occurred  in  'wer  in  pi  i  cent  ol  the  earlier 
samples  hnt  oecuriu'd  witt'  much  U-ss  fre 


quency  during  the  later  period.  The  earlier 
survey  found  "only  occasional"  detectable 
amounts  of  Aldrin  and  Heptachlor,  .so  the 
status  of  these  pesticides  has  not  greatly 
changed. 

The  state  of  Iowa  has  regularly  sampled 
pesticide  levels  in  streams  for  many  years. 
Figure  12  summarizes  some  of  their  data. 
.As  the  preceding  data  on  the  Upper  Missis 
.-q);!  Hnsiii  showed,  Dieldrm  is  of  most 
concern,  and  DDE,  a  breakdown  product  of 
DDT,  is  more  prevalent  than  DDT  itself. 
The  trend  to  note  on  the  Mississippi  is  that 
frequencies  of  detectable  limits  (hence 
standards  violations)  increase  dramatically 
from  the  northern  to  the  southern  end  of 
Iowa  as  a  result  of  pesticides  in  the  large 
rivers  draining  the  state. 

Like  PCBs,  pesticides  bioaceumulatc  m 
aquatic  animals  during  their  lifetime.  The 
FDA  has  therefore  set  limits  lor  accept 
able  levels  of  DDT  and  Dieldrin  in  fish 
flesh.  A  limit  of  5  mg/kg  has  been  set  for 
DDT  and  0.3  mg/kg  for  Dieldrm.  No  limits 
were  .set  for  any  other  pesticides,  fable  (1 
summarizes  data  collected  by  several 
agencies  on  the  contamination  of  fish  flesh 
bv  pesticides.  The  5  mg/kg  limit  for  DDI 
was  not  approached  in  any  of  the  locations 
samjiled,  but  the  0.3  mg/kg  limit  fti 
Dieldrin  was  approached  in  the  Missouri 
Hiver  at  Boonville  and  the  .Mississippi  at 
Hunnil)al,  and  exceeded  in  the  Mississippi 
at  Chester,  Illinois.  Chlordam-  has  m, 
official  limit,  but  its  chemical  similaritv  ii> 
Dieldrin  and  its  concentration  m  fish  flesh 
in  the  Missouri  and  Upper  Mississippi  Rasiris 
suggest  It  IS  as  big  a  problem  as  Du  ldriii. 

file  effects  of  long  term  suh-acub 
levels  of  pestieulcs  are  unknown,  fhis  kuid 
of  problem  cannot  be  simulated  in  a  latioi  n 
tory,  and  therefore  the  safe  daily  dosage  i  i 
a  pesticide  over  a  60 -year  period  is  not 
known.  Chronic  low-level  pesticide  con 
tarn  mat  ion  would  appear  to  tie  of  more 
concern  than  acute  toxicity  from  eithci 
drinking  water  or  fish. 

r.  Heavy  Metals 

VVilhout  exception,  the  heavy  metals 
discussed  below  haV'‘  very  complex  biogeo 
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Fipiirr  12 

iiii;  I  RiiQri'NrY  oi 
ocrvRRi.Nci:  or  i  iiRrr  prsTiriDES 

IN  lOU  A  STREAMS 
(April  1968  -  Ootobor  1976) 
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Table  6 

LEVELS  OF  PESTICIDES  IN  THE  TISSUES  OF  FISH  FROM 
SEVERAL  LOCATIONS  IN  THE  UPPER  MISSISSIPPI  RIVER  BASIN  (mg/kg) 


STREAM 

LOCATION 

DDT 

DDE 

DDD 

CHLORDANE 

DIELDRIN 

HEPTACHLOR 

EPOXIDE 

Missouri  R. 

Yankton,  SD 

23 

16 

12 

9 

Sioux  City,  lA 

30 

13 

Omaha,  NE 

31 

10 

13 

St.  Joseph,  MO 

85 

185 

64 

53 

58 

Kansas  R. 

Kansas  City,  MO 

42 

19 

31 

23 

Missouri  R. 

Kansas  City,  MO 

49 

28 

34 

Boonville,  MO 

274 

294 

Jefferson  City,  MO 

52 

32 

118 

Mississippi  R. 

Lansing,  lA 

1.3 

2 

Clinton,  lA 

30 

20 

12 

Davenport ,  lA 

22,5.7 

20,7 

21,13.7 

Cedar  R. 

15 

84 

37 

Iowa  R . 

72 

68 

49 

178 

Mississippi  R. 

Below  Burlington,  lA 

3.6 

Des  Moines  R. 

141,43 

127,47 

Mississippi  R. 

Warsaw,  IL 

84 

81.2 

5 

Meyer,  IL 

36.7 

32 

Quincy,  IL 

50 

39 

2 

Hannibal,  MO 

251 

243 

Louisiana,  MO 

117 

104 

Alton,  IL 

86 

81 

St.  Louis,  MO 

23 

94 

202 

Meramec  R. 

65 

18 

Mississippi  R. 

Chester,  IL 

333 

499 

Cape  Cirardeau,  MO 

37 

52 

101 

Caruthersville ,  MO 

66 

205 

208 

63,151 

33,116 

‘Data  from  Kansas  Foresti'V,  Fish  and  Came  Comm.  (1972);  Iowa  Conservation 
Commission  (  1976);  Missouri  Department  of  Conservation,  Lorenz  (1976). 
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oheniicHl  I  tu’V  move'  through  the 

aquatic  onviroiiimnit  in  water  as  ions  or 
oomplexed  with  dissolved  compounds.  They 
can  be  adsorbed  onto  suspended  or  de¬ 
posited  sediments  of  both  mineral  and 
organic  origin.  Most  importantly  they  can 
be  incorporated  into  living  tissue.  The 
factors  which  control  the  pathways  a  metal 
cati  take  through  an  aquatic  community  — 
its  rate,  magnitude  and  impact  on  the  biota 
~  are  many. 

The  total  amount  of  a  metal  present  is 
important  since  the  various  forms  in  which 
it  may  exist  (i.e.,  as  an  ion.  bound  onto  or 
within  particles  or  incorporated  into  living 
tissues)  must  follow  the  laws  of  chemical 
equilibria,  (')iangcs  in  ftic  total  amount  of 
the  metal  can  mediate  a  change  in  all 
forms  of  the  metal.  Therefore,  a  change  in 
the  amount  of  metal  in  the  stream  can 
change  the  amounts  of  all  forms  in  which 
the  metal  is  present,  not  just  in  the  form 
which  is  entering  the  stream. 

Alkalinity  appears  to  greatly  influence 
the  toxicity  of  metals.  Soft  waters,  those 
low  in  calcium  bicarbonate,  show  much 
higher  toxicity  for  a  given  concentration  of 
a  metal  than  waters  rich  in  calcium  car¬ 
bonate  and  bicarbonate.  The  toxicity  has 
generally  been  interpreted  to  be  caused  by 
the  replacement  of  calcium  by  other 
metals,  and  the  rate  of  substitution  would 
be  reduced  in  waters  with  abundant  avail¬ 
able  calcium. 

The  presence  and  amount  of  complexing 
organic  substances  or  metal  adsorbing  min¬ 
eral  or  organic  particles  regulates  the 
equilibrium  concentrations  of  a  given 
amount  of  a  metal.  In  some  cases  these 
binding  agents  hold  the  metal  so  tightly 
that  it  is  effectively  removed  from  use  by 
the  aquatic  biota.  In  other  cases  the  metal 
may  be  loosely  bound  ami  released  after 
only  a  minor  change  in  water  chemistry. 
As  it  is  regulated  by  the  amount  of  metal, 
the  erjuilibriiim  is  also  regulated  by  the 
Character  and  quantity  of  these  complexing 
substances  and  adsorbing  materials.  There 
fore,  periods  of  high  surface  runoff  could 
change  the  amount  of  metals  entering  a 
stream,  the  alkalinity  and  also  the  amount 
of  metal  adsorbing  partich  ''  siispmided  in 
the  water.  Increa'^i  ',  m  tlie  concentration 


of  dissolved  organics  in  water  caused  by 
autumnal  leaf  fall  and  winter  runoff  from 
decomposing  organic  matter  would  increase 
the  potential  for  complexing  metal  ions  to 
organic  substances. 

Tables  7  A-L  present  data  on  the 
occurrence  of  heavy  metals  in  the  Upper 
Mississippi  River  Basin. 

Of  the  twelve  metals  shown  in  Tables  7 
A-L,  eight  showed  violations  of  water 
quality  standards  which  are  presented  in 
Table  8.  Those  metals:  cadmium,  copper, 
lead,  manganese,  zinc,  silver,  iron  and 
mercury,  are  discussed  below.  Tables  9  and 
10  present  the  frequency  of  violations  of 
aquatic  life  standards  and  of  drinking  water 
standards  by  heavy  metals. 

Cadmium;  There  was  only  one  violation 
noted.  This  occurred  in  the  St.  Louis  area. 
Although  cadmium  is  quite  toxic  to  most 
aquatic  life,  the  very  low  frequency  of 
violations  in  the  Upper  Mississippi  River 
indicate  that  cadmium  pollution  is  not  a 
problem. 

Copper:  The  pattern  of  copper  viola¬ 
tions  is  distinct.  There  are  frequent 
violations  in  the  Dubuque  to  Burlington 
segment,  but  no  further  violations  until  the 
St.  Louis  metropolitan  area.  Several  forms 
of  copper  occur  in  water,  and  their  toxicity 
is  quite  variable.  Evidence  of  a  copper 
pollution  problem,  therefore,  is  not  docu¬ 
mented  by  this  data.  The  bicarbonate 
nature  of  the  Mississippi  is  a  positive 
factor  in  reducing  the  impact  of  ambient 
levels  of  copper  on  the  biota  of  the  river. 
The  area  of  greatest  concern  appears  to  bo 
below  St.  Louis. 

Lead;  Lead  analyses  shows  this  metal 
to  be  a  problem  mainly  in  the  GREAT  11 
segment  of  the  river.  Lead  is  toxic  and 
accumulates  in  man  and  other  animals, 
riie  frequency  with  which  the  drinking 
water  and  aquatic  life  standards  are  vio¬ 
lated  indicate  that  long-term  lead  accumu¬ 
lation  might  be  a  health  problem. 

Manganese:  This  secondary  drinking 

water  standard  is  almost  always  exceeded 
for  the  entire  Upper  Mississippi  River.  The 
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Table  8 


U.S.  E.P.A.  WATER  QUALITY  STANDARDS  FOR  HEAVY  METALS  (ug/1) 


Metal 

Aquatic  Life  Standard 

Drinking  Water  Standard 

Arsenic 

50 

radmium 

12  ♦ 

10 

Chromiuni 

100 

50 

('opper 

20  ** 

1,000 

Lead 

100  * 

50 

Manganese 

1,000 

50 

Zinc 

300  * 

5,000 

Silver 

5 

50 

Nickel 

1,000 

-- 

Iron 

1,000 

300 

Mercury 

.05 

2 

♦ 


Use  of  this  figure  assumes  "hard  water." 

Based  upon  interpretation  of  toxicity  test  data  on  sensitive 
resident  species  by  the  state  of  Missouri. 
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Table  9 

FREQUENCY  OF  AQUATIC  LIFE  STANDARDS  VIOLAIIONS 
BY  HEAVY  METALS 

METAL 


LOCATION  As. 

CD. 

CR*®  CR+^  Cu. 

Pb.  Mn. 

Zn. 

Ag. 

Fe. 

llg- 

Dubuque,  lA 

.19 

.06 

.10 

Near  Sabula,  lA 

.50 

.29 

.12 

Above  Clinton,  lA 

.22 

.17 

.08 

Clinton,  lA* 

.10 

.70 

.91 

Below  Clinton,  I A 

.12 

.  1 1 

.22 

Above  E.  Moline,  IL 

.33 

.17 

.33 

E.  Moline,  IL 

.22 

.22 

.22 

Muscatine,  lA 

.42 

.25 

.50 

Below  Muscatine,  LA 

.33 

.22 

.11 

.  1  1 

Above  Burlington,  lA 

.10 

.30 

.10 

.30 

Ft.  Madison,  lA 

.40 

Keokuk,  lA* 

.42 

.92 

Keokuk,  lA 

.20 

Qunicy,  IL 

.10 

.30 

Louisiana,  MO 

.27 

Winfield,  MO 

.45 

Alton,  IL 

.18 

.17 

.50 

Belov;  Alton,  IL* 

.06 

.82 

.75 

.35 

Above  St.  Louis,  MO 

.50 

1.00 

St.  Louis,  MO 

.33 

I  .00 

.67 

Below  St.  Louis,  MO 

.54 

.08 

.92 

.30 

Chester,  IL 

.83 

.92 

Thebes,  IL* 

.56 

1.00 

.70 

Belov'  Cairo,  IL 

.18 

.92 

♦uses  (jatn  -  nil  others  are  Illinois  ERA 
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LOCATION 


Table  10 

FREQUENCY  OF  DRINKING  WATER  STANDARDS  VIOLATIONS 
BY  HEAVY  METALS 

METAL 

As.  Cd.  CR^®  CR*^^  Cu.  Pb.  Mn.  Zn  Ag.  Fe.  Hg. 


Dubuque,  lA 

.  12 

1.00 

.90 

Near  Sabula,  lA 

.43 

1.00 

.67 

Above  Clinton,  lA 

.22 

1.00 

.69 

Clinton,  LA* 

.10 

1.00 

1.00 

Below  Clinton,  lA 

.  1 1 

1.00 

.  67 

Above  E.  Moline,  IL 

.23 

1.00 

.92 

F.  Moline,  IL 

.22 

1.00 

.67 

Museatinc,  lA 

.42 

1  .00 

.92 

Below  Muscatine,  lA 

.33 

1.00 

.78 

Above  Burlington,  lA 

.40 

.90 

.90 

Ft.  Madison,  lA 

1.00 

.80 

Keokuk.  lA* 

.08 

1.00 

I  .00 

Keokuk.  lA 

1.00 

.55 

Quincy,  IL 

1.00 

.70 

Louisiana,  MO 

.82 

.55 

Winfield,  MO 

1.00 

.73 

Alton.  IL 

.83 

.83 

Below  Alton,  IL* 

.36 

1.00 

1.00 

Above  St.  Louis,  MO 

1.00 

1.00 

St.  Louis,  MO 

1.00 

1.00 

.67 

Below  St.  Louis,  MO 

.92 

1.00 

.  1  5 

Chester,  IL 

1.00 

1.00 

Thebes,  IL* 

.56 

1.00 

1.00 

.04 

Below  Cairo,  IL 

.92 

1.00 

1 


1 


♦uses  data  -  all  othof  are  Illinois  EPA 


-124- 


main  problems  are  the  staining  of  laundry 
and  the  taste  of  the  water.  High  levels  of 
iron  may  aggravate  the  adverse  effects  of 
manganese. 

Zinc:  The  standards  for  protection  of 

aquatic  life  were  occasionally  exceeded  at 
scattered  locations  (below  Muscatine,  Iowa, 
below  the  mouth  of  the  Illinois  and  below 
St.  Louis).  As  with  copper,  bicarbonate 
waters  act  to  leduee  zinc  toxicity. 

Silver:  Duly  two  measurements,  one 

above  Hurlington  and  one  at  Quincy, 
showed  significant  levels  of  silver  resulting 
in  violations  of  the  aquatic  life  standard. 
Since  different  silver  compounds  have 
widely  varying  toxicities,  the  importance 
of  silver  as  a  pollutant  in  the  Upper 
Mississi(ipi  IS  questionable. 

Iron:  Laboratory  tests  show  many 

aquatic  animals  are  adversely  affected  by 
iron  at  concentrations  commonly  found  in 
streams.  Often,  however,  these  laboratory 
results  do  not  parallel  toxicities  in  natural 
waters.  Atiove  the  mouth  of  the  Illinois, 
the  standard  for  protection  of  aquatic  life 
is  exceeded  less  ttiun  50  percent  of  the 
time  at  all  locations  except  the  USOS 
station  at  Clinton,  but  below  the  Illinois,  it 
is  exceeded  50  percent  of  the  time  or 
more  at  all  locations  sampled.  This  sharp 
rise  in  frequt'ncy  of  standard  violations  as 
well  as  the  increase  in  average  concentra¬ 
tion  may  present  significant  adverse 
effects  to  the  biota  of  the  Mississippi 
below  the  Illinois  River.  Lhe  drinking 
wati'r  standard,  like  the  one  for  manga¬ 
nese.  is  an  aesthetic  one.  Like  manganese, 
the  standard  for  iron  is  consistently  ex- 
ccialed  at  all  locations  on  the  Mississippi, 
rtie  main  proidems  are  staining  of  laundry 
and  water  taste. 

Mercury:  Violations  of  the  mercury 

standard  occurred  in  the  St.  Louis  area 
(aquatic  life  and  drinking  water)  and  below 
Hannibal  (aquatic  life).  Mercury  poisoning 
is  usually  the  result  of  industrial  exposure 
or  liy  ingestion  of  contaminated  food  rather 
than  througti  contamination  of  water.  Four 
of  Ifi  iiH'asiirements  in  the  St.  Louis  area 
exceeded  the  drinking  water  standard,  how¬ 
ever,  and  suggest  ttiat  mercury  levels 
should  be  of  concern. 


Heavy  Metal  Contamination  of  the  Biota 

Metals  are  not  only  a  problem  in  water  but 
in  aquatic  animals.  This  has  been  recognized 
by  the  F.D.A.,  which  has  imposed  a  limit  of 
0.5  mg/kg  mercury  in  fish  shipped  to  inter¬ 
state  markets.  Canada  uses  this  figure  and 
sets  a  5  mg/kg  limit  for  arsenic,  a  10  mg/kg 
level  of  lead  and  a  100  mg/kg  level  for  copper 
and  zinc. 

Mercury  is  of  special  concern  since  re¬ 
search  has  shown  that  any  form  of  mercury 
can  be  microbially  converted  to  methyl- 
mercury,  which  is  readily  assimilated  by  the 
biota.  Studies  of  mercury  contamination  in  a 
flowage  in  Ontario  (Armstrong,  1973)  showed 
that  mercury  concentrations  were  higher  in 
deeper,  more  quiescent  parts  of  the  lake. 
These  findings  were  apparently  corroborated 
by  studies  in  Wisconsin  on  mercury  levels  in 
ducks.  Diving  ducks,  which  feed  in  deeper 
waters,  had  higher  levels  of  mercury  than 
puddle  ducks  which  feed  in  shallow  water';. 
The  increase  of  mercury  in  diving  duck 
tissues  was  33  percent  and  in  the  liver  100 
percent  over  that  of  puddle  ducks  (Wisconsin 
DNR,  1972).  However,  the  diving  ducks  may 
be  at  a  somewhat  higher  trophic  level  than 
the  puddle  ducks.  In  the  same  study  it  was 
found  that  the  overage  mercury  concentra 
tion  in  fish  tissues*  exceeded  the  FDA  (1.5 
mg/kg  limit  in  most  of  the  Wisconsin  River  a'- 
well  as  the  Lower  Flambeau  and  the  middle 
section  of  (he  Phippewa  Flowage.  The  stati 
of  Wisconsin  advised  that  no  morr  t.han  om 
meal  per  week  be  made  Irom  fish  caught  in 
these  areas.  .At  that  time  the  avi  rage  (issm 
mercury  level  in  fish  in  the  Mississippi  River 
wtiere  it  borders  Wisconsin  was  n.',?4  mg  kg. 

During  1975-1976  mercury  determinations 
made  on  northern  pike  by  the  Iowa  Conserva 
tion  Commission  (1  976)  showed  that  fish 
taken  in  the  area  where  the  1972  survey  w/t' 
made  showed  mercury  levels  of  0.19  mg  kg. 
Further  south,  below  Davenport,  the  average 
concentration  was  0.17  mg 'kg.  This  and 
other  information  on  mercury  levels  in  fish  is 
shown  in  Figure  13. 

I'here  is  not  a  substantial  amount  of  infor 
Illation  on  what  normal  background  levels  of 

*.33  percent  rough  fish.  67  pereeat 
fish. 
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mercury  should  occur  in  fish.  Since  it  is 
retained  and  released  very  slowly  from  the 
body,  mercury  can  be  found  in  virtually  all 
fish.  Statewide  surveys  in  Michigan  and 
Wisconsin  from  a  variety  of  streams  found 
detectable  traces  of  mercury  in  all  fish 
sampled  (Michigan  DNR,  1972;  Wisconsin 
DNR,  1972).  Background  values  ranging  from 
0.04  to  0.76  mg/kg  and  0.03  to  0.18  mg/kg 
have  been  reported  from  Canada  and  Sweden 
respectively  (Wisconsin  DNR,  1972).  It 
appears,  therefore,  that  levels  in  fish  of  the 
Upper  Mississippi  River  are  within  or  only 
slightly  above  background  levels,  and  that 
reductions  in  point  source  mercury  loading 
may  help  tributary  streams,  but  should  have 
little  effect  on  the  levels  in  Mississippi  River 
fish. 

Unlike  other  metals,  there  has  been  evi¬ 
dence  of  bioconcentration  of  mercury.  A 
Swedish  study  found  highest  levels  in  northern 
pike.  The  Michigan  study  also  showed  higher 
levels  of  mercury  in  predator  fishes.  Infor¬ 
mation  from  Illinois  EPA  when  plotted  as 
mercury  concentration  against  body  length  ♦ 
is  shown  in  Figure  14.  Since  an  individual  of 
any  species  bioaccumulates  mercury  through¬ 
out  its  lifetime,  mercury  concentration  in¬ 
creases  with  age  and  all  data  points  for  one 
species  should  follow  a  general  trend  of 
aligning  along  a  line  from  lower  left  to  upper 
right.  The  dashed  lines  separate  species  or 
groups  of  species  from  those  accumulating 
mercury  at  different  rates.  The  highest 
rates  of  accumulation  occur  among  those 
species  which  feed  mostly  on  invertebrates 
and  other  fish.  Those  species  which  feed 
mostly  on  herbaceous  or  detrital  material 
appear  to  accumulate  mercury  at  lower  rates. 

This  information  indicates  that,  as  in  other 
waters,  mercury  is  being  bioconcentrated  in 
the  Mississippi  River. 

There  is  less  information  on  the  concentra¬ 
tion  of  other  heavy  metals  in  fish  and  how 
these  relate  to  concentrations  in  sediments 
and  in  the  water.  I'his  type  of  study, 


*  The  relationship  between  trophic  status  and 
mercury  accumulation  would  be  more  ac¬ 
curately  portrayed  if  age,  rather  than  length 
was  available. 


however,  has  been  dotit-  in  Michigan  and 
Wisconsin  (Michigan  DNR,  1972;  Wisconsin 
DNR,  1974).  Both  studies  found  that 
chromium  content  in  fish  is  strongly  corre¬ 
lated  with  chromium  content  in  the  water. 
The  Michigan  study  found  that  for  zinc  and 
copper  the  same  was  true.  This  study  also 
found  that  zinc  and  copper  accumulated  most 
heavily  in  tx^ttom  feeders,  suggesting  that 
these  rnetais  do  not  h.io(’eneentr,atr .  that  thcv 
are  tliiniii'U.  u  wfuii  die  body  i.iore  easily  and 
that  the  richi-d  source  of  tliese  metals  is 
probably  bottom  sediments  rather  than  any 
member  of  the  food  chain.  The  Michigan 
study  found  lead  levels  in  fish  were  about  the 
same  in  areas  of  lead  contamination  and  in 
areas  with  only  background  levels  of  lead  in 
the  environment.  A  study  of  heavy  metal 
contamination  in  waters  near  a  lead  mining 
and  milling  area  in  .Missouri,  however,  found 
large  accumulation  of  lead  and  zinc  in  fish, 
amphibians,  reptiles  and  invertebrates  of  the 
downstream  aquatic  communities  (Wi.xon, 
1977).  Sunfish  and  catfish  living  in  stilling 
ponds  and  streams  immediately  below  milling 
sites  had  accumulations  of  lead  up  to  178  and 
405  mg/kg  respectively,  with  even  higher 
levels  in  aquatic  invertebrates.  Very  high 
levels  of  zinc  were  also  iioted. 

In  general  it  appears  that,  with  the  excep¬ 
tion  of  mercury,  lieavy  metals  arc  not  biocon¬ 
centrating  in  aquatic  ecosystems.  Fish  and 
other  aquatic  animals  appear  to  accumulate 
these  metals  in  rates  that  depend  as  much 
upon  their  habitat  us  their  diet.  Neither  the 
Michigan  nor  the  Wisconsin  study  found  levels 
of  lead,  zinc,  copper  or  arsenic  that  were 
above  the  limits  for  fish  flesh  u.sed  in  Canada. 
These  studies  suggest  that  in  mining  and 
milling  areas,  whore  concentrations  in  the 
water  or  .sediments  are  gre.at,  accumulations 
in  the  biota  cun  greatly  exceed  safe  limits, 
contamination  of  fish  by  the.se  metals  below 
urban  and  industi  ial  areas  is  generally  not  a 
threat  to  human  health. 


VIII.  Sediment 

This  st'ction  will  discuss  sources  of  sedi¬ 
ment  and  how  suspended  .sediment  in  the  main 
stem  is  affected  by  increases  in  flow.  The 
data  wore  obtained  from  suspended  sediment 
sampling  stations  operated  by  the  USDS  and 
the  Hock  Island  District.  Corps  of  Engineers. 
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rtio  imUifo  of  iho  iiiipaol  of  Misponiiod  ami  oi-ibina  ai  what  atnnimi  it  jioconic',  ;■  (joilu 

si'Uleci  solids  IS  gtaiofa I ly  known  hut  ()uan-  tant,  sn^^osts  we  havo  a  'yooii  dc-al  n  --u-o  t,, 

tifying  nitanoi'ptabk'  oi'  undesii'ablc  Icvtds  ol  Icai'ii  about  it. 
suspendod  sediiiicnl  is  not.  KP A's  Quality 

t'fitei'ia  fof  Watof  (1972)  p,'iv('s  the  followiitg:  Sodiinent  loads  inei’ease  dramatically  from 

the  (IHHAT  1  to  the  nRhAI'  II  segment  Of  ih< 
river.  I'igure  !G  [ircscnts  the  suspcmiod 
Aquatic  eoininunities  should  be  pro-  sediment  load  contributions  tf)  the  .'disMssipiu 
teeted  if  the  following  maximum  con-  River  at  Hannibal,  Missouri.  The  average 

centration  of  suspended  solids  exist.  annual  sediment  load  in  the  Missj-,  ipp.  t 

Hannibal  is  seven  and  one-half  (Ti)  ti:m' 
High  level  of  protc'ction  25  mg '1  larger  than  at  Dubuque  ,  even  thou'  ji  t'a 

-Moderate  protection  80  ing/l  Mississippi  watershed  at  Hannibal  i-  "ah 

I.ow  level  of  protection  400  mg/1  tw  ice  as  large  as  at  Dubuque.  1  igui  es  I  V  anc 

\’ery  low  ii-vel  of  pro-  'I'able  11  sliow  the  frequency  of  various  th-w 

lection  over  400  mg  l  regimes  and  distribution  of  suspended  -ei!i 

ment  concentrations  within  eacdi  (low  (i  gira- 
in  the  river  at  Hannibal.  Alissouia. 

I'he  unfortunate  uses  of  the  word  ''maxi¬ 
mum"  precludes  tln'  above  from  being  a  1\.  I'ish  Diversity 

practical  standai'd  since  at  times  of  very  high 

discharge,  almost  all  streams  would  fall  into  The  L'pper  Mississip(>i  in  the  last  100  tears 

the  lowest  category.  Figure  15  shows  how  has  changed  from  a  free  flowing  Vivei 

median  suspended  .sediment  levels  in  the  draining  a  frontier  to  a  series  of  ver>  long 

Mississippi  at  Hannibal  vary  with  flow.  pools  subject  to  mueti  barge  traffic  and 

Median  levels  at  the  lower  flows  (undei'  draining  large  cities  and  vast  areas  of  intiai- 

75,000  efs)  are  less  than  100  mg/I  and  at  high  sively  cultivated  land.  These  change',  have' 

flows  (above  200,000  efs)  median  .su.spendcd  greatly  altered  the  physical  and  biological 

sediment  levels  arc  between  300-400  mg/1.  character  of  the  river,  and  ttic  chai'uctcr  of 

Maximum  values  exceed  2,000  mg/1.  By  the  the  fisheries  resources  of  the  river. 

1972  Criteria,  this  part  of  the  Mississippi  ,  , 

gives  a  very  low  level  of  protection  to  earliest  important  modification  of  the 

aquatic  oommnnities.  construction  of  the  Keokuk 

Lock  and  Dam  in  1913.  This  and  subsequent 
dams  increased  the  amount  of  stilled  water  at 
f.PA's  Quality  Criteria  lor  Water  (1976)  the  expense  of  running  water.  The  benthic 

gives  the  following  criterion.  ".Srttleable  and  habitat  of  much  of  the  river  that  had  pre- 

suspciulc'd  solids  should  not  reduce  the  deptti  viously  been  silt-free  was  now  covered  with 

of  the  compi’iisation  point  for  photosynthet ic  silt.  Barnieol  (1951)  noted  the  difference  in 

activity  by  more  than  10  percent  from  the  the  benthic  communities  of  the  Mis.sissippi 

sciisonally  established  norm  for  aquatic  life.”  near  Keokuk.  On  the  floor  of  the  Keokuk 

Die  improi'ement  oi  this  (k'finition  over  the  pool  he  found  mu.ssels,  chironomids. 

one  given  ill  I9i'2,  although  needed,  is  not  Cliaoborus,  pulmonate  snails,  small  bivalve^ 

ri'adilv  apparent.  Instead  of  measuring  the  and  several  species  of  leeches.  In  silt-free 

amount  of  solids  themselves,  one  must  men-  areas  wore  found  caddisflics,  Ncuroptera. 

sure  Hi(’  attenuation  of  light  after  first  flatworms.  beetle  larvae,  crayfish.  Odonates 

having  delemined,  for  each  si'ason,  at  what  and  leeelies.  J'his  and  subsequent  dams  on  the 

depth  iu't  [irimary  production  by  ttu’  phyto-  river  have  probably  been  responsible  Inr 

pl.tnklon  cnnimunity  IS  zero.  I  he  [iraiM  iiml  it  y  changes  in  the  distribution  of  fishes,  ('oki'r 

the  criterinn  is  lui'ttier  compromised  by  (1929)  believes  that  interfereneo  in  the 

the  fact  that  ormmic  solids  incln<ling  livii-g  breeding  of  migratory  shad  and  possibh  stur 

plankton,  when  present  m  .great  niimbf-rs,  gcon  has  been  caused  by  the  prcsenei'  ol 

increase  Hit'  ;i M c' ein ( kmi  .q  light  and  can  Keokuk  Dam  acting  as  a  barrier.  In  the  ensr 

violate  the  ■  f am lait I.  lIs'  (net  that  sediiiU'nt.  of  the  Skipjack  Herring.  .Alosa  chrysoehloi’is 

which  IS  reeogiii/et)  as  the  nalieii's  greatest  niut  Hie  (iizzard  Shad,  Dorosoma  eepedi 

fiolliitaiit  by  v'oltinie.  eoiilounds  us  in  ties  amum,  their  restriction  or  reduction  in  Hu 
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t'lvor  fibovt'  Isrokdk  uttvcls  the  bcfithic 
numity  since  tliey  are  liost  for  the  larval 
state  of  comniercially  important  mussels. 
Hels,  Anfflilla  sp.  which  are  catadramous 
(n)iprato  to  salt  water  to  spawn),  have  had 
their  distribution,  but  not  their  spawning 
areas  reduced. 

The  change  from  lotic  to  lentic  habitat  has 
also  affected  fish  distribution.  Spawning 
areas  have  been  severely  reduced  and  fish 
which  normally  inhabited  the  swifter  areas  of 
the  river  have  lost  living  space.  Two  such 
species,  the  Lake  Sturgeon,  Acipenser  ftil- 
vescens  and  the  Blue  Sucker,  Cycleptus  elon- 
gatus,  have  been  greatly  reduced  in  number. 
Barnicol  lists  the  flooding  of  the  LeClairc  and 
Keokuk  Rapids  as  a  major  reason  for  the 
decline  of  the  Blue  Sucker  and  notes  that  the 
preferred  food  of  sturgeon  is  found  over 
sandy  or  gravel  bottoms  and  not  in  silt.  He 
also  notes  that  overfishing  has  caused  a  large 
reduction  in  sturgeon  numbers. 

Initally  the  dams  also  created  a  great  deal 
of  new  fish  habitat  in  the  form  of  sloughs  or 
t'<ckwatcrs  which  were  readily  exploited  by 
buffalo  fishes  and  many  sport  fishes.  How¬ 
ever,  many  of  ttie  backwaters  along  with 
natural  floodplain  lakes  were  reclaimed  for 
agricultural  land  and  much  of  this  habitat  was 
lost. 

Introductieii  of  the  carp,  (  ypriniis  carpio, 
fi’om  Asia  via  Idu'ope  prior  to  1900  has  had  a 
major  effect  on  the  lelative  importance  of 
major  fish  species  of  the  river.  Records  of 
commercial  fish  catches  from  the  Mississippi 
River  in  Illinois  and  Missouri  from  1894,  1899, 
1931,  and  1946  were  compared  by  Barnicol 
(1951).  'Phe  most  significant  trend  was  the 
increasi!  in  the  proportion  of  carp  at  the 
('xpense  of  the  buffalo  fish  and  catfish.  In 
1894,  buffalo  fish  (including  the  Quillback) 
comprised  .30  percent  of  the  commercial 
catch  by  weight;  catfish  about  22  perc(’nt 
and  carp  4  percent.  By  1946,  carp  was  about 
4'(’  percent,  buffalo  fish  21  percent  and 
catfish  14  percent  of  the  commercial  catch 
by  weight.  During  that  same  period  there 
was  a  halving  in  the  importance  of  paddlcfish 
and  a  threefold  decline  in  the  importance  of 
sturgeon.  The  decline  of  native  fishes  as 
percent  of  total  catch  is  made  all  the  more 
significant  by  the  fact  that  during  this  period 


the  total  weight  of  the  commercml  cmIcIi 
dropped  from  6.3  to  2.1  million  pound 
annually. 

('learly  the  quality  of  the  Mississi[)pi 
fish  habitat  has  been  declining.  Impound 
ment,  overfishing  and  introduction  of  foi-eigii 
species  have  all  contributed  to  declines  m 
native  fish  population. 

It  is  not  readily  apparent  on  the  Mississippi 
how  instrumental  water  quality  has  been  in 
these  declines  compared  to  other  factors,  but 
information  from  other  streams  is  available. 
Several  studies  have  shown  significant  reduc 
tion  in  fish  diversity  duo  to  degradation  in 
water  quality.  Pish  declines  documented  li\ 
Lachner  (1956)  from  the  Upper  Ohio  River 
showed  18  speoies  extirpated  and  six  great  Is 
reduced  in  numbers.  The  pollutant  was  acid 
mine  drainage  from  the  coal  mines  of  western 
Pennsylvania.  Larimore  and  Smith  (1963) 
found  16  species  removed  from  the  fish  fauna 
of  Champaign  County,  Illinois,  which  is  a 
headwaters  area  for  five  streams.  The  main 
cause  was  the  change  in  land  use  to  intensive 
agriculture  during  the  present  century  which 
has  modified  the  aquatic  habitat  and  de¬ 
graded  water  quality.  Oerking  (1945)  sampled 
10  streams  in  Indiana  which  had  been  sampled 
50  years  before  and  found  about  a  13  percent 
decline  in  the  number  of  fish  species.  All  of 
these  studios  included  a  variety  of  stri'am 
sizes  and,  therefore,  arc  not  really  com¬ 
parable  to  large  rivers  like  the  .Mississippi 
which  have  a  distinctive  fish  fauna.  .Some 
data  are  available,  however,  for  the  mam 
stem  of  larger  rivers.  Mills  (1966)  believes 
that  18  species  have  been  lost  from  the  main 
stem  of  the  Illinois  River  which  was  subject 
to  large  amounts  of  organic  pollutants  (.luring 
the  1920s  and  1930s,  and  still  receives  a  large 
amount  of  treated  effluent,  barge  traffic  and 
runoff  from  agricultural  land.  The  main  stem 
of  the  Missouri,  by  contrast,  has  undergone 
significant  channel  modification  (mostly  in¬ 
creasing  rather  than  decreasing  the  current) 
but  Pfliegcr  (1975)  does  not  list  any  fish  as 
extirpated  and  only  two  species  as  laing 
greatly  reduced  in  number. 

At  least  two  species  of  I’ish  a[)pear  to  havi 
been  extirpated  and  st'vmi  others  great l\ 
reduced  in  number  on  the  Upper  Mississippi. 
Harlan  (1956)  noted  that  the  Crass  Pickerel, 
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l!s<)\  vofiiiKMilatus.  w;i'  roportod  to  tie  in  the 
Mississi[)pi  ahove  I )uhii(|U<'.  town  in  19;irt,  t)iit 
eouki  no  longoi'  l)e  foiiini  ttieif.  rtiis  date 
eori’ospoiuis  closely  to  the  eotistriietion  of 
dams  on  that  area  of  tlie  river  (I,oek  and  Data 
#11  was  eonipU'ted  in  1937,  l,oek  and  Dam 
#  1'-  and  #13  were  completed  in  1938). 
Pflieger  (1  975)  noted  at  least  five  spceics  of 
fish  in  the  rivaa'  above  the  Missouri  which  had 
been  greatly  i-educed  in  numbei',  and  one,  the 
Pallid  Shiner.  N‘>Dxypis  amnm,  wliich  has 
apt)aretill\'  been  extirpated.  Impoundment 
was  not  the  <'ritire  (x'obicm  since  tfic  Pallid 
Shiner  also  vanished  fiorn  unim[)oundcd  sec¬ 
tions  of  the  Mississifipi  and  from  free-flowing 
tributaries.  Pflieger  believes  tui'bidity  and 
siltation  were  probably  major  factors  in  the 
disappearance  of  this  species.  Of  the  five 
specir's  he  notes  as  grea'ly  reiluced  m  num¬ 
ber,  high  turbidity  may  bc'  important  in  the 
decline  id'  ttu'  Central  Silvery  Minnow, 
Hyhognathus  iiiichalis.  I’h  Smallmouth  Bass, 
Miciapterus  dolomiinii.  the  Blue  Catfish, Icta- 
Uirus  furcatiis,  the  bake  Sturgeon,  Acipenscr 
fiilvesccms.  and  th('  Paddlefish,  Polyodon 
spat  hula  have  all  apparently  suffered  from 
habitat  modification,  aiid  th('  latter  two 
species,  which  mature  slowly,  have  been 
affected  by  overt  isbing. 

'fhe  Upper  Mississi()pi  has  not  expcriema  d 
the  reduction  in  niimbm's  of  I  ish  species  a  ; 
have  more  polluted  lavers  such  as  the  Illinois 
or  the  llppc'i'  Ohio.  lurbidity  and  possibly 
other  water  quality  (irobleriis  are  indicated  as 
being  a  problem  with  thrc'c  of  the  species 
listed  in  'fatjle  12,  and  may  in  fact,  be  the 
most  imf)ortant  reasons  for  d('clines  in  the 
two  Cv()rinids,  the  Pallid  Shiner  aiul  the 
Central  Silvery  Minnow.  I  he  imjioundment  of 
the  rivi'r  with  the  subsccjiient  physical  pres¬ 
ence  of  dams  and  rti(ies[)rcad  hatiitat  modifi 
cation  ajjjicars  to  be  more  significant  in  the 
declining  divcrsit\'  of  the  iisheries  I'esource. 

X. Summary  of  the  Present  Status  of  Water 

Quality  in  the  t  pper  51  ississippi  River 

I  he  water  qi/alilv  of  Ihe  M i‘e,iss)p(>i  re¬ 
flects  her  geological,  climatological  and  more 
recently  her  .agricnlt  nra  I  ami  industrial  heri- 
t;i<,''e.  |)e--fate  urbain/al  ion.  iiiteimivi'  agricul¬ 
ture  and  ;i  thriving  Aatia'borne  <*ominerce, 
water  <|uaht\  on  much  o|  the  river  has 


generally  been  good.  Ma|or  reasons  for  ttif 
overall  good  quality  of  the  river  water  is  tlu 
large  size  of  river,  hence  its  large  waste 
dilution  and  assimilation  capacity,  and  state 
and  federal  water  clean  up  programs. 

The  river  is  not  without  water  quality 
problems.  Some  problems  are  common  to 
most  or  all  of  the  river.  The  most  serious,  in 
general,  are  localized  problems  below  par¬ 
ticularly  large  pollutant  sources.  These 
problems  usually  diminish  due  to  dilution, 
chemical  processes,  biological  renovation  or 
assimilation.  Such  health  hazards  as  bac¬ 
terial  contamination,  high  metals  content  in 
the  water  and  a  high  content  of  chlorinated 
hydrocarbons  (PCBs,  pesticides)  in  fish  occur 
in  certain  segments  of  the  river.  Table  13 
and  Figure  18  describe  the  water  quality 
monitoring  network  for  the  Upper  Mississippi 
River  Basin.  A  summary  of  the  extent  of 
various  pollutants  is  given  in  Table  14. 

Iron,  manganese  and  mercury  frequently 
are  in  violation  of  water  quality  standards 
throughout  the  length  of  the  river.  The  iron 
and  manganese  standards  are  aesthetic  rather 
than  health  standards  and  much  of  the  iron 
and  manganese  found  in  the  water  is  the 
result  of  natural  weathering.  The  frequency 
of  high  levels  of  iron  in  the  river  incre:t.sc.^ 
below  the  Illinois  River,  probably  in  response 
to  Illinois  River  water  and  point  sources  in 
the  St.  Louis  area.  The  mercury  standard  is 
violated  frequently  because  the  allowable 
amount  of  mercury  in  water  is  very  small. 
Several  researchers  have  reported  high  levels 
in  fish  from  waters  not  affected  by  other 
than  natural  mercury  .sources.  Therefore, 
weathering  and  .soil  erosion  may  account  for 
the  extensiveness  of  the  mercury  problem. 
Although  the  water  standard  has  been  ex¬ 
ceeded,  the  amount  in  Mississippi  River  fish 
flesh  appears  to  be  at  or  near  what  has  been 
reported  as  background  levels.  The  drinking 
water  standard  for  mercury  has  been  ex 
ceeded  in  *he  Mississippi  in  the  St.  Louis 
area. 

Dicldrin  is  a  chlorinated  hydrocarbon  insec¬ 
ticide  and  breakdown  product  of  another 
insecticide,  Aldrin.  rhese  chemicals  have 
been  extensively  used  on  corn,  but  due  to 
Dieldrin’s  pcrristcnce  in  the  environment, 
neither  pesticide  has  been  registered  for 


Tablo  12 

Fish  Species  Known  to  be  Extirpated  or  Greatly  Reduced 
in  Number  on  the  Upper  Mississippi  River 


Cause  of  Decline 

Species  Physical 

Habitat  Water  Over-  Presence 

Modification  Quality  Fishing  of  Dams 


F'h.ain  Pickerel  X 

Esox  vermiciilatus 

Blue  Sucker  X 

(X'cloptiis  clongatiis 

Paddlefisii  X 

Polyodon  spathula 

Lake  Sturgeon  X 

‘\cipenscr  fulvescens 

Smallmouth  Bass  X 

Miei'optoi’us  dolorn ieui 

Pallid  Shiner  X 

Noti'op  i  ^  u  nnis 


Central  Silvery  vlinnow 
Ilybogriatliiis  nnehali.s 

i>lue  (, 'at fish  X 

Ictalurus  furcatus 

Skipjack  liori'ing 
Mos'i  ciirvsoctiloi'is 


X 


X 

X 


X 

X  X 


X 


I  able  13 

Water  Quality  Monitoring  Network  for  the  Upper  Mississippi  River  Basin 
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fissure  18 

I.OCA  l  IONS  or  I'KKSl'.NT  U  A  I  KH 
Ql  AI.I  IA  SAAIIM  INO  STATIONS  ON  TJII:  I  TIM  H 

MississiiM'i  Ki\  i:k 


Extent  of  Standards 
Violation  in  Miles 


1.18 


Table  14 

rilE  EXIENT  OE  VARIOUS  WATER  QUALITY  STANDARDS 
IN  THE  UPPER  MISSISSIPPI  RIVER 


i 

Drinking 

Water 

Standard 

Protection 
of  .Aquatic 

Life  1 

Standard 

Fish 

Flesh 

Standard 

Entire  Length 
of  River 

Iron  ( 1 )  * 
Manganese  ( 1 ) 

Mercury  ( 1 ) 
Dieldrin  (4) 
Sediment  (4) 
Copper  { 2 ) 

100 

iTi  1 

•D  1 

*0  ^ 

Lead  (2) 

Other  ! 

Pesticides  (4) 

! 

1 

PCBs  (2) 

c  :r:  1 

CO  1 

5^  10  - 

°  o 

g  « 

X  .2 

w  >  1 

1 

Mercury  (2) 

Dissolved 
Oxygen  (2,3) 

Heat  (2) 

Dieldrin  (4) 

*( Major  Sources) 

1.  Natural  Weathering,  soil  erosion 

2.  Industrial,  eommereial  waste 

3.  Domestic  waste 

4.  Agricultural  non-point 


VIOLATIONS 


Whole 

Body  Water 

Oontact 

Standard 


Fecal  Coliform  (3) 
from  St.  Louis 
urea . 


Fecal  Coliform  (3) 
from  Quad  Cities 


I  '.‘I 


agnculUii-;il  liiilcli'iii  liM>  a  vfr\  Ic.u 

solut'ility  lit  watt'l'  l>nt  icsidui'''  ill  the  soil  ;.nii 
in  stri'fini  soctininnts  net  ns  ii  ri'sci'voir  ti' 
roriow  ttu>  (tnioiiiit  m  ttu'  watci-.  I'iic  la(>k  i)l  a 
aroat  dral  of  intc'iisivc  aj.^rioult ui't'  iti  tia- 
northern  part  ol  tfio  I'pper  Mississippi  Hasm 
is  tho  only  faetor  whieh  [ii'ocIlkIcs  Dioldrin 
from  boin;;  a  tiasin  wide  [irobli'in.  It  is  often 
found  in  detectable  levtds  from  the  Quad 
•  'dies  \rea  to  I'aa-o.  IIIiim  I'.,  ,,ii')  m  !ouii>‘ 
most  I  reijiieiit  ly  in  tin  area  soiitla’rn  hn'.a. 
wluM’e  the  ma|oi  ti  lbllta|■|e'^  drainine  !l  < 
croplands  ot  that  stati  int''  the  ii--  i 

sllipi.  (Mtier  ()e'-t  K'htes  are  ilcteeteit  n  o'^t 
tre(|uently  in  tin  same  area,  out  lh('\  are  ae.t 
detc'ctial  a-^  often  as  Ineldriii  in  an\  part  of 
the  rivt'r. 

\lolatlons  ot  th<  eop[iei  -tandard  loi  apiia 
tie  lile  occur  trom  |iatiui|iie  to  |iii;liri;’;t''ii. 
Iowa,  and  I'roiii  Alt"n  to  (  aim.  Illim  e-. 
\arious  torms  ol  eopoei  e\lst  III  Water  and  dl 
have  difteia'iit  to\icitns.  Itn-  ,,\a-rall  toxi 
Clt\  of  coppi'r  |s  laaluced  Iw  tin  !  .|eal  0oi  1 1 

nature  ot  the  i aver.  I  he  . . 

co[)[)«‘r  as  a  toMC  siitistanm  m  thi  Missm^iopi 

IS  not  knowa-., 

Althou^'h  a  sus|)(  ndei;  .ediimait  daiidare  ■  ! 
practical  valilt'  has  \ct  to  lx-  devadopeef,  ffn 
sediment  load  ot  the  rp(ua'  M  msis-.ippi 
ctiaiup's  so  dramaticalK  that  suspemled  sedi 
ineiit  can  be  called  a  |K>llutant  in  th'  ri'.aa 
from  southern  Iowa  to  (  aim.  Illinom.  I!" 
Mississippi  opposite  Minnesota.  Uisconsin  and 
northern  Iowa  is  clear  foi  a  larya  laver. 
Sedimmit  loads  trom  tiatmtaries  m  the 
(IRh.AT  II  set;aii(ait  increase  the  suspeiidi  d 
st'dimeiit  load  of  Mississippi  ti\  approMniatel'-. 
seven  hundred  percrait.  Much  of  this  increase 
IS  due  to  natural  causes.  Studios  of  tish 
distribution  show  that  natural  turf)idit\  !e\e|s 
in  the  Missouri  were  so  much  hi^lu'r  than  iii 
till'  Mississippi  above  the  Missouri  th.al  their 
conflia’iicc  marked  the  southern  limit  <  f 
st'veral  species  distributions  in  the  Missis 
sippi.  Conversely,  some  fish  which  arc 
adapted  to  more  turbid  waters  had  distribii 
tious  that  included  tlie  Alissouri  and  the 
Mississi()pi  below  the  Missouri,  tmt  not  the 
M ississi[)f)i  above  tin-  Missouri  because  of  the 
cl('Hr  water. 

I'Ik'  [M'lmary  driiikin^^  wati'r  standard 
(health)  and  tiu’  a<)uatie  life  standard  for  lea<* 
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iirv  the  flTects  on  iotliyoplankton  (fish  iarvao) 
and  adult  fishes,  both  of  which  ai'O  ver\ 
sensitive  and  can  be  killed  by  high  tempera 
tnres  or  rapid  temperature  changes.  A 
siirninary  of  these  winter  quality  problems  and 
i-esiiltant  recommendations  of  the  (iKIAAT  II 
\Vat('r  tonality  Work  (iroup  are  given  in  labh 
If). 
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I'able  1 5 

WATER  QUALITY  RELATED  PROBLEMS  ON  THE  UPPER 
MISSISSIPPI  RIVER  AND  GREAT  II  WQWG 
RECOMMENDATIONS 


PROBLEMS 

RECOMMENDATIONS 

High  levels  of  Pesticides  in 
water  and  fish. 

High  levels  of  PCBs  in  fish. 

High  levels  of  certain  hea 
metals  (Pb,  Cu,  Fe,  M;  Hg) 
in  water. 

Improve  industrial 

pretreatment  programs 

Large  point  source  discharges 
increasing  nutrient  levels  in 
the  river. 

Increasing  oxygen  demand  in 
a  dovmstream  direction, 
possible  oxygen  sags  below 
large  urban  areas. 

! 

Establish  a  group  of 
W.Q.  monitoring 
stations  to  measure 
W.Q.  impacts  of  a 
large  urban  area  on 
the  river. 


High  fecal  coliform  levels 
below  large  urban  areas. 


Inadequate  sampling  to 
determine  magnitude  of  water 
quality  impacts  of  a  large 
urban  area  on  the  rivei'. 


Different  use  classifications, 
and  effluent  guidelines  in 
different  states. 


Compatable  W.Q. 
management  regs.  and 
guidelines  should  be 
developed. 


Differences  in  data  collection  _ Standardize  thermal 

format  for  thermal  studies.  monitoring  report. 

Inadequate  studies  for  some 
large  [)ower  plants. 
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(.1  OSS  \  lO' 

\iNiii  p  I  iiillu'sidii  ot'  moU'CiiU's  to  !t  Mifltici' 

‘  'tlK‘  Of cotuiititMi 

(U)|)  I  liov'tK'iii  lOiil  Owtt'i'li  (tciiiand 
i  ('liomioal  Oxyii'on  (ioiitand 

l'osoi'[Uion . I'lMiioval  ot'  molecules  I'roiu  a  surl'acc 

I'.liilnate-  llu'  liqiiul  that  remiiiits  al'ler  a  seiiimctil  sample  is  mixed  m 
water.  tluMi  t'ilteia'd. 

Iditi'o|ihicalioii-  -a  pi'ocess  of  iru'i'casiiig  nutrient  levels  and  acjuatic  [tlant 
growth  in  lakt's  or  stroiims 

-a  giaiph  which  shows  changes  in  disctiarge  over  time 

0'nl_i(‘--  a  still  waiter  environment  (lake.  [)ond  or  pool) 

hoUc--a  moving  water  environment  (stream  or  river) 

NA.Stj  \ N  -  -a  iiation-wide  network  of  water  ((uality  monitoring  stations 
maintaini'd  tiy  the  I'.S.  ( leologie  Survi'v. 

NPnr.S  a  national  system  of  wastewater  discharge  peimiits 

Suspj^'iidmt  Solids--a  measure  of  ttie  amount  ot'  solids  which  are  in  the 

water 

Ihernial  I’lmne-  -a  discrete  three-dimensional  area  ot'  lieated  water  within 
a  river,  lake,  etc. 

Turhidity  -  a  nieasnrc  of  the  ahilit'.'  of  light  to  fienetrale  watm' 
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UNITED  STATES  ENVIKOHMENT AL  PROTECTION  AGENCY 
DATE:  Novoi'.iber  23,  1977 


SU"  CT: 


FROM: 


GREAT  il  WUer  Quality  V.'oi'k 


V 


p  -A'... 

Robort  J.  koke/  Chairman 
Water  Quality  VIork  Group 


Hi  our  Moo  tint) 


TO:  Work  Group  Members 


A  moetiiig  of  tlie  GREAT  II  Water  Quality  Work  Group  was  held  at  1  p.i:i.  , 
at  the  Rock  Island  District  Corps  of  Engineers  Office. 


Persons  in  Attendance 

Joh-Eric  T.  Stenson 
Robert  J.  Koke 
Bill  Koellner 
Hike  Werner 
George  Johnson 
Evobert  J.  Whiting 
Victor  Crivello 
Wendy  Thur 
Steve  Waters 
Ri ck  Rrei tenbacli 
Tern  Ba inbridge 
Jim  Holman 
V.  R::i:ciiah 


U.S.  EPA,  Chicago 
"  "  ,  Kansas  City 

Corps  of  Engineers,  Rock  Island 

II  II  '  tl  II  II 

M  II  tl  II  M 

’’  ’’  "  St.  Paul 

HW  Illinois  EPA  Coordinator 
Public  Participation  Coordinator 
Iowa  Conservation  Commission 
U.S.  Fish  and  Wildlife  Service 
Wisconsin  Dept,  of  Natural  Resources 
Missouri 

tl  II  it  II  II 


Ac  comill  i  shnif^n  ts 


Bob  Wliiting,  St.  Paul  District  and  Corhairm'.n  of  tie  GREAT  I  Water 
Work  Grou.r,  provifl'-id  a  status  report  on  what  his  grouii  is  doing. 

1.  G'  lAT  I  has  studied  the  w.iLe''  qua1it\  eifects  of  the  first  tc.,  io'  - ■ 
Lake  i'epin. 

2.  They  have  performed  analysis  ot  hod  sediment  at  every  oMkm'  mile  : W 
tlie  MissT'ippi  River. 

3.  They  ha.'o  men'.tored  tlie  turbidity  of  the  t-lur-'  fi-om  a  ^ ’or/ 'a,  I  i  J;  ,  '■ 
disposal  (iperation. 

ITic  GREAT  I  Work  Group  has  found  it  essential  to  have  a  full-tii  "-  l  i  ;  L 
or  staif  i;:(*iiiber. 

Til'.'  work  giMjp  di..oussed  and  approved  a  Plan  of  Study  to  work  uitii  t'; 
Su'lisT'it  erosiun  co:  .iiii  ttc;'  on  analysis  of  Led  sedir.Mil  and  su  p  ndf  e 
scdiin'-nt  cui  tributary  streams.  No  rvi'ilnM  of  tlie  work  group  op|  ..ed 
this  proji.r  t, . 


/ 
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Ihp  work  orc'ijp  d  i '.cus-tM!  and  redt-'ct'.-'i  Ih-'  Inicm.il  Ovotvi  Ciri ’.i  1  t ,  ■  ' 
t-ion  that  the  vuirk  .group  uso  the  f’unik,  availahlo  for  l'Y-7!;  tfi  i  ; 
a  fun-tin;e  cha i I'lii.in .  Tho  group  holicvod  tliat  tho  i.ioney  is  liO'St  s;  "nt 
on  a  study  of  sediment  which  may  genorato  tiK-  nood  for  a  full-timo 
chairman  or  staff  ii.einhor  next  year. 

The  state  n-.  mhers  were  asked  if  their  aq‘-ncy  would  .assume  cha  i  rm-ausii  i ' 
of  the  v.'orf  group,  but  no  Ofie  was  v/illing  to  accent  it. 

Ttie  Cor[iS  of  Engineers  discussed  their  water  quality  sac.i'ling  prograi:  , 


-If)!- 

1  T't:*  i 

M  in^it  i^s  _o  r  l.ist  'jj  l  I  Lit;  i;;i  17.  I  ■ 

TtiL  following  persons  attenciej  tin;  moot  i  [ig : 

V.  Knmtiah,  Mo.  Di>i)a ttmonL  of  N’titural  Kosouii.ns,  Momijor 
Tom  Ba  tab r i.'igo  ,  V.'Lrtcoiisin  Dopartmant  of  Natural  l.C  '.oorrfo.  ,  . ■  i 

Bob  K.oke. ,  U.S.  Environmental  Protection  Ancnry,  Rri’.ion  '.'II,  Mi  ii:'  .-r 
riavci  Stol  Lnnberg,  M.S.  Environmental  Protection  Aj-.t-ncv ,  i'cy.ion  ,  "i.; 

Jim  Holmtin,  Mi  .  Hcpartniiint  of  Natural  Ilesources,  OhsL'i  ver 
Chria  Reck,  Mo.  Department  of  Natiirnl  Resonrcea,  Observer 

A.  Approval  of  Ml.ssonrl's  Chairmanship; 

The  WQWG  elected  me  ass  tite  chairman  .and  approveil  the  buJgot  1  had  si;'  - 
mitted,  by  a  voice  vote.  A  copy  of  the  budget  propor.ai  was  si  nt  tc  y.ni 
earlier  by  Bob  Koke. 

B.  Status  Report  ou  tihairmanshlp : 

Bob  Koke  also  .submitted  the  Ijtidget  proposal  to  the  Plan  Ft'rr-.n  lat  inn  Worl, 
Grotip  (PFWi;)  and  GRE.-vf  IT  Teai.i.  Approval  of  the  PFWt;  a.nd  the  lean  is 
anticipated  on  January  Isi.h  and  .Ja;uiary  J'/th  respectively. 

C.  Chairm.in' s  Responsibilities: 
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(8)  accidental  spills,  (9)  ur'.ian  runoff  and  (10)  beaches.  Mciiibt'rs  wi  r. 
requested  to  propose  changes  as  soon  as  pos.sible. 

F.  Interfacing  with  Other  Work  Groups: 

Due  to  the  complexity  of  water  pollution  control,  It  was  suggt'stcd  t-i.i’ 
the  WQWG  take  the  leadership  lole  In  areas  where  no  other  entity  has 
programs  for  pollution  control  and  be  actively  involved  with  agencio.s/ 
work  groups  who  have  the  authority  to  develop  control  programs  so  that  t. 
concerns  of  the  WQWG  is  sufficiently  represented. 

G.  Detailed  Studies: 

It  was  agreed  that  eaclt  memher  sliould  prepare  a  separate  list  and  : 

all  ocher  members  by  February  15.  Then  sometifne  In  the  first  week  o: 
March,  we  will  meet  in  St.  Louis  to  finall.-e  the  list.  The  Plan  o;  :  i 

which  is  due  for  submission  on  April  1  will  lu'  written  iiased  on  ihi  li  , 

It  was  .also  sugge.stcd  that  tiie  siib-ject  of  Detail  Studies  l>e  re-.tvol'  l 
to  Level  I  involvement. 

There  wu.s  a  discussion  on  Liter.acurc  He.se.arch.  A:  tLe  p’l.i  1  i  cat  i  ■  s:  o' 
water  polUiiion  related  activities  is  toe  vnluninous  in  the  j'eron.t 
it  wa.s  sup.gested  tiiat  the  scope  mn-/  have  L<'  be  rest  r  i  i.' t  ed .  It  was  a  >.  ■ 
su;’r,er,ced  to  use  the  output  of  GKl-AT  I's  UT.'WG  and  the  ne\;  emplnyi'c  t.. 
he  hired  bv  Missouri  to  the  greatest  possible  e:<Lent;  that  way  v/e  car, 
avoid  duplication  of  effort  and  utilize  tiu;  talents  .anil  aspirations  oi 
the  new  employee. 


FROM: 


V.  Ramaiah  "Ram",  ChaiiTnan,  WQWG  of  ihc  GRKAT  Tf 
Members  of  WQWG,  PFWG  and  GRKAT  II  Team 


TO: 


SUBJECT:  Minutes  of  the  WQWG  Meeting,  held  In  St.  Louis  on  March  1,  1978 


1.  The  meeting  was  attended  by 

Rick  Breltenbach 
Mike  Werner 
Rich  Greenwood 
Gene  Degenhardt 
Bill  Koellner 
Dave  Stoltenberg 
Tom  Bainbrldge 
Bob  Koke 
Mark  Ackelson 
V.  Ramaiah 


U.S.  Fish  h  Wildlife  Service 
Corps  of  Engineers,  Rock  Island 
U.S.  Fish  &  Wildlife  Service 
Corps  of  Engineers,  St.  Louis 
Corps  of  Engineers,  Rock  Island 
U.S.  E.P.A.,  Chicago 
Wisconsin  DNR 
U.S.  E.P.A.,  Kansas  City 
Iowa  Conser/ation  Cormiission 
Mo.  Dept,  of  Natural  Resources 


2.  Location.  It  was  decided  to  lio' d  future  meetings  in  Rock  Tnlaiil  ar.d 
Bill  Koel.lnur  will  make  the  necessary  arrangements  for  a  confereuci'  roin. 

3.  The  Iowa  DEQ  is  not  likely  to  attend  the  meetings  as  the\’  have  assigiic-d 
a  low  priority  for  the  GREAT  River  Study.  However,  Mr.  Obr  should  be 
kept  abreast  of  the  developments. 

I,  Minutes  of  lasf  meeting:  (no  discussion). 

Status  Report: 

I  have  submitted  to  the  Corps  a  contract  propo.sal.  It  will  be  6  to  8  vee 
before  the  Corps  can  finalize  the  contract  and  it  will  be  10  to  12  wccks 
before  a  full  time  employee  is  hired.  This  employee  will  be  a  Water  Qual 
Specialist  III  and  this  designation  requires  MS  plus  three  years  wiik 
experience.  This  Individual  must  liave  striing  research  aptitude  ns  at  lea 
part  of  his  time  is  likely  to  be  used  for  literature  lesearch, . 

TII.  Efforts  of  WQWG  of  CRFaVi'  I. 


A.  Pilot  Study;  A  copy  of  tlie  summary  section  of  this  preliminary  ri  i  i  i- 
was  distriliuted  and  the  entire  report  is  to  be.  mailed  lati  r.  As  t:  i,-. 
report  wr.r,  received  only  two  day.s  beiore  the  meeting,  1  di(i  not 
the  time  t.o  studv  it  thorouglilv.  So  it  was  agreed  to  review  thi;. 
report  and  modelling  procedures  I>eforo  Its  applicability  te,  CKKAi  li 
i ;;  determined.  The  idea  i.s  to  ;ivoid  dupliral  ing  r.R!'.;\i  I's  eff(M  !  .irii 
cheadc  the  app  1  ieat^  il  i  ty  of  modelling  to  predict  dredy,  i  r.g,  di'jie;,il  ai'i 
tew  traftic.  By  the  17th  of  March,  T  will  tu-  d  iauss  au;  t  la’se  eK.v.is 
witli  Mike  Werner  and  Tom  B.i i ii!>r  i djg.*  ar.d  i.slj  cnir  t  ive-  is.! 

possibly  the  procedure  ’nefore  tin-  next  inei't  ing. 
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IV.  Dfliuilion  ol  the  Appr>'.u'!i; 

K.i le  .1  i  i  >  rA-  do  t  i  ti  i  t  ion  oulliind  in  rho  moiii.)  of  !/  wa.s  .icci'i/ f  .  -I . 

It  .ha  Idod  li>  oom' .‘n  t  r.'l  t  o  I’l  I.ovo)  T  projortf.  aia!  in  hovil  il 

projoot.i  involving,  tl\e  work  ol  oilior  work  groups  of  II.  !n  t  ho 

case  of  piMjoets  n^qulring  l.evel  Ti  coordination,  lor  which  continl 
measures  are  being  developed  by  agencies  orher  than  C.KhAT  river  ;,Lud.v 
.such  as  the  States  208  planning  process  and  pvoji'ct  rcqii  i  r-j  nj.  l.i-voi  il! 
coordination  will  be  tcmpor/ir i  1  y  deferred  to  the  latter  part  of  KV  79. 

At  rh.it  point  our  involvement  will  be  re.str  icted  to  jioliiyy  m.itti-'rs. 

The  critical  time  elcr.ient  was,  disc.ussed.  It  will  ho  uecoss.irv  to  cei:,;  I  t. 
the  proposal  before’  Marcti  15  so  tiiat  the  IM-'V.''".  '.'ill  ir  '  ■  s’U  i  i.i’...'  i  i:  t  ’ 
study  the  proposal  and  act  upon  it  in  tlie  iu;:t  nr’et;  nr. 

Level  I  pr  siccts  will  receive  tlu'  higiie.st  pi'iority.  however,  li.’-r'.-  .irc 
a  few  prop.  ,ils  for  detailed  studies  outside  tin-  n.ie  i  sat  i  on.i  1  use  lu’l.it.^d 
problems.  'I'hesp  studies  w’ill  not  he  dropped  from  our  liutia;',,  i'Ui  gives 
lovoor  priority  than  those  studies  propo.sed  directly  to  iv.iluati.  t!;- 
prolilems  reltited  to  navigational  u.se. 

Some  of  the  studies,  although  of  importance  for  total  resource  m.inapr’nc’iit  ,  ar< 
considered  lieyond  the  scope  of  CRFAT  due  to  their  comp]  ex  i  tv ,  and 

duration.  A  case  in  point  is  the  proposed  Toxic  Substiince  Control  Stud’,  and 
Water  (^lalitv  Modelling  of  tbe  entire  stretch  of  ttie  Misasi.ssippi  Ki.i.’er.  V/iom 
studio.s  will  bo  li.sted  for  'long  term  planning'  and  oi.hor  nf’.enc  i  e.-;  ;air!.  as 
t)ie  IIMRBC.  will  be  recommended  to  undertake  it.  It  is  also  decide..!  rh  i!.e 
WQWei  must  be  dealing  with  the  technical  studiiu-.  of  import, nvo  to  chass.s' 
maintenance  and  not  a  revieivi  group  for  other  ar.encies. 

V.  Proposed  '.’’opies; 

.davigatioiial  ILsc  Related  Proliii'iiis; 

It  '.MS  Ui’cided  to  defer  .'iny  further  discussion  on  lind.  topic  to  ti.. 
iK’Xt  mei.'ting.  In  that  period,  we  will  be  .stndyiu'.t  th(’  r..v’c’:':  rip  oil  'O 
(  !io  Wc'h'h  nl  dKl'IAT  1  titled,  "A  Pilot  .Study  on  Kfrect,-;  <  )‘  iiy.Ir.uil'i 
hredgiug  and  I'isposal  on  Water  Quality  of  the  Upper  M  i  ss  i  ;,s  i  pj-’ .'  1'.  iv'-’'', 
aiu!  mat  hiunat  i  cal  modelling,  procedures  to  predict  the  \..’,’iier  iju.i’ii  -  i'  put 
of  dredpiir.;,  d  i  n;iosal  .and  Luv;  traffic.  If  .it  all  popsihlt',  we  i  1  i  t  i  .' 

to  loimbino  t!u'  two,  namely  the  in-stream  sampling  and  modell'!;'  te  ■  :  '  i a 

r..ore  i  r.  i  .iri'.i.i  t  ion  tlian  possible  from  either  of  tlieiii  i  nd  i  v  i  di:  m1  1  .  . 

It  w.u.  sii)’,g,e,’il ,  .!  th.it  instead  I'f  deferring  a  dec  is.  .  ,'i\ ,  tie  p’.p  c’ 

.1  police  SI  .itemenl  rcipiiring  ,an  in-doptb  .'.tndv  of  t.\iiuri’  di.s.!;,  ,  ‘  >  ■ 

fiirilu’r  d  i  s.-us,'.  i  on ,  this  idea  was  drop.ped.  The  lecr'-at  ieiial  i  '.iLii 
related  i>ro('lcm:;  is  su.gi’.e.sl  ed  to  l)e  iucludi’i!  as  ,an  item  tio  ;  tud  . 

it.  ll.a.se  1  n f  o)  iii.a t  i ■  :n  ; 

1.  I .  i  r  .  I  .1 1  ;ir  >  Rc’S’.’iri'li :  ft  w.is  agreed  to  be  listed  l.ut  pi  ■.■ii  i  e  ... 

pi  iorit-.'.  ’liu’  member’,  fe’lt  tii.at  it  is  slrirtl',’  .a  ]e’'e  !  :  id  e.! 

ill’g.reie  ted  :  .i;  t  ,.  iiifoim  tiu’  t’l'Wti  t.i  t  il  c  ll'  ■  S .1  ■  !  '  ),>)  t. 

nre.pr.tm  te,  un.le.t  ,il,e  tin-  resi',  >n.;  i  1. 1  1  I  I  v  . 


I  t  L‘i;  -'I  ’-I'H,'  .i!i  :!'■,!  1  Ilf  I  (  ..n  ;  )i 

n:  i.'.  r'  i  ■■  'lii'.  h  '  I  ■)  '>•  -li  iill.-J  '  ll  !  i.i  ■  ' 

;  >1  r  ,  >  r'  I  .1  -  p  ;  .1 1  r;. . !  II  .M  !  I-P H .  1  ■  .:;-f .  I  ■  .  ' 

M.'iiif  i  In; :  I'in-  ri-'i)r»‘.;i>n;  ,1  L  i '.'•■M  <>:  I  t,'  nl.  at> 

point  aonrco  d  i  nf  n  iritn;.  in  thoir  ntatc-,  th.;'  ■  r-  ;  . 

Riv.ir  dirnrllv  or  impact.-;  its  wator  (pnilitv.  ii  i  -  1; 
the  nrnne ,  location  and  M’l)!',;;  '.icir.iil.  !5i  1  I  iC>i'!L;;i.'  c'.i 
oi  tin’  m  rpn  at  the  lucit  :ni  1  in;’,  tor  noiintin.’  t!  i  .c  |  i 

luai  .  then  the  iitati.;  oi'  'i'..3i.'uri  wi  ]  1  uniu  rt.d  .- 

of  'plottin;’.  ti'.o.-m  ])oinln..  'riio  Cast,  w;  II  i  i  n  i...  •  ,  i  i 
ilu'  latter  part  or  197d  or  i-.irl;/  IdHi). 

or  V.'ator  !is,'  Pri'M  cm.s ; 

Toxic  Su!/.-:  t  ,ance  .‘Ituciy.  Tt.is  will  !>•.-  one  ot  t  l.c  .‘i;'  \  i  ’ 
tona  pi  .inn. ijiit .  'I'lierc-  will  hi.'  no  fund  inn  I'l'.i'.'i.-;, t  i  ; 
')iit  it  will  in;  incliuiod  in  tin’  fin.'il  ropor;.  wi'.a  .i  i  . 

SCI  riiai  M.’mo  otlu  r  (’.roup  .-mcii  as  i'ilsP.i;  di-.t.’loi>  i  lan 

abati'iiient . 


KeoV.nV.  Pool;  An, rood  t..-  i.n-  inclndod  in  the  lir- 
prii  rity.  (Salmeiiaont  1  v ,  1  talked  '.-itii  Dr.  .'r 
lUi  i  .  or.'- i,t  y  of  'Iowa.  H-.-  th.oo.i’ht  he  mini't  h.‘  .'in 
I'ro’i'io!;.-!  1  ,i'or  Kooknk  i'ool). 


Modi,  i  J  i  nil ;  Tin'.-;  iteiii  i.s  a'so  anroed  to  In  i  ::■ !  n,  ;i-  ; 

plannir.f  I'ithont  any  ii'nilin,i’,  re.piest.  i>-o.:i  i'.  1,: 

'.'.'ill  he  coin  t  i  lie  Ke’i  Tli'ii’nion  '.ii"  ,  s'  r,'. -i  •  i  .n 

tho.'r  F,  M-Hlel  .  (Fit!  ..enin 'at  1  v  ,  Dr.  ir-u"  oi  n  c.  ;  . 
hi:.  I'i  f  1,  i’  '.cili  If  '.n'.hi '.  i  i  ;-.n,  t.i  n,  !  r<-'.i:n'd  '  ■  i  ' 

r  i i ,nr c'sl  . 

S' -  d  !  men  I  Ana  i  v;, ;  r  ;  1 '  do.'  i  i  ■  '  ; ■  -i  .  :  '  '  ;  . 

.in  il  li.e  t  r  i .;  r  ■  ..t  i'l  c.i  en,  !:  'S  'h 

I-  1 L  1  e .  I  e  i  !  !  in.-  non  I '  1  n;.’.  !in  i  o  S'  1  i  (  . '  '  I  o  .  ' 

d  ■  ■  '  li  1  ,  .  1  ’  i  I  1  .1  I  .■  I  he  ,  -  S-  los  !  '  ill  I  1 1,  i  ”1  ’  ■  '  .  -  : 

hv  Mr.  Denni:;  Mi  !  let  . 


i'oi|i;,  M. 'll  i ;  o  r  I  n,;  M...  ;  K...'l!ni':-  j  ■  r  ii  i  r ,!  ;  1;. 

an, I  i  ;  ■.  IT.',  ra.,>  l  m  t  :;e  ii-r  -ire  . 


i;  ■ ■  I’e.i  t  i ' '11.1 1  Poal  i;.’,  'Inis  i-;  ro  in'  c.in  iS  ''i  '  a 
’...  i  ; I  I'.’i'i-  iirioi  itv  I'nan  n.i'.’ i  i’,;i  l  ion.il  rela!'.:  I'n' 

i  I  .' i  ti.  n’.i.ic')  propoi.i-d  a  jdi  i  !  onoph  i  .  ai  eon.  ,  p;  o  f  pj 
it  ;n’reed  to  l.ik.-  np  this  united  a;  .i  l.il.  i  i' 


yriisai-.-  -j'.- 


I  .'.8 


j.  T.l  1 1' I'ci  l  M  r  1'  Ki'  : 

Till?  V.’iirk  (lii’iip  iii'.-J  to  posloono  anv  oli'ort  in  t  K  i  ari-.i  till 
the  output  froii,  hove!  B  lieci'-ne  availatile. 

A.  Ma;'s  for  Point  liourci'  Dincharges: 

iiu  '..''il.  Gioi.-p  agrood  to  ny  suggestion  that  tlio  maps  he  prep  i;  ,!  .r: 


part  i-'t 

the  final 

report  incorporating 

pollution  SO". 
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IS  p"in 
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■•r,  vi'l'.'.ne  of  drsciiar 

go,  tv no  of  pr 

'  1  u  ran  to:  , 

<a  1 1  ( 

] or  a  t  i  a 

a.  Tills  infonaatlon  will  be  in 

cl'.idi.'d  as  a  t.i 

■"le  la  ti"-' 

On  !  lir> 

appon-!  i>: 

>nd  tile  looatio!'.  napp 

od  vi!n  prop"!' 
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a.  On  S:tv  i'o-ioo;.  iin  ':i':;?;  Bil:  K.  ''i.in'-  i  no  i  ^  a '.o  ,  ;i: 
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or  la^li  i  .  At  his  l-Mp  -a  lion  'ha  Vlali  ('ra-:-,  Vaaoe  :  t  :a  ; 

(:ra;a-t  tha  i' .  il .  I'c'A,  wisi  -asit,  hilK,  io,;,!  i'hO,  f[L:n  is  iT 
iPih  and  tia'-s  •  ;  he  ni  •asssr;.  ari'an?’ ta;  i'oo  (Uu?  vi.  p:s  a  i  h 


0;-,  s  .  I  a  i  n  'aac  t  i  on  'i  a  as  . 
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'M:  1.  ; 

:  Mi":l  o!  !  a'.'  ''til  V^c!  iT  '  i ;  ■•■  K'l'k  Cro  Ip  Mi-.'iii;',. 

‘r  P*';  i]  it."  w.is  h/-’.l  I’l'-n-!.'!  .i,.'.. 

ilii-  oi  i-.iip  i  11.  crs  (kir.  fiTfii..  L  l-'i.ii.",  'i.  :  I'l  lu';. 

L't'i'.i  A  ,  Ki-r  '  ‘  'i:  I  ! 

1".  r>;S 
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KIti'l 
RlC.ti. 
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1  V 1  a  i  a  1  !u.  r  i  r  .  '1  ii.  .■  ■  ■  i;a:;  aa  i  a.ao  a  ,  a  .  .  :  i-;  a ;  a  !  ;  o  ,.  a  I  a  i  an  i ;  .  ;  .  A.ia  ; 

i".i  t .  r  ! i  I  1  a  :  :  ■  i ::  :  h,-  :  irn  !  tv  ■ -  i  a  a  ;  .aal  a  i  '  ;  a  :  .aai  a.,  i  t  ;  1  ■  ■  ,  .  ■  a,  . 

•Via  t.  'a  a  .  i  ..  . 
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C'ONTRA<  'I’  Rl'PORTS 
(Published  Under  Separate  Cover) 


AN 

INVLMIORY  OP  I'OPNT  SOURCE  DISCPPAROES  TO  THE 
MISSISSIPPI  RIVER,  OUTTENBEf^I,  IOWA,  TO 
SAVEPTON,  MISSOURI 


COMPILED  BY  THE 
GREAT  II 

WATER  QUALITY  WORK  GROUP 


FOR 

rui  P'}!,r.  ISLAND  DISTRICT,  CORPS  OP  ENGINEERS 
CLOCKTUWER  BUIl.DING,  ROCK  ISLAND,  IlEINOIS 


MARl.H,  I  OHO 
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This  documi'iU  I'ont.iin.s  (8  iiul  I’li.  i  li  U  ■..■iiiili  iiiil  !■  i  i  > 

point  soiircf  J  i  soharj’i's  to  t  ho  dii.ii  II  pm.  ni  ol  i  h.  'i,-  i  ”  i  i 
Kivor.  I'lio  i  n  t'o  t'm.i  t  i  on  w.t:.  o.htainoii  tliii.iirli  tin-  id  1  ( ,  )  id  o;  !' 

statos  involvod.  I'hosi-  do,  nmoiit  w,  ro  pnli  I  i  i-h,  ,1  in  I'd  rp,  i  ii. 
ro:-;  poio,  i  ii  1  O  :  o  d.  ■  .  ■  ,  ’  d  •  '  .  .  i  ,  ■ ■  nl  . .  .  .  ■  .  ,  ; ,  •  , .  •  ,  ;  ,  o  i  ,  ■ 

ill!.'  rr:i  i  F  i .  ■  n  in  i  ■ i  .  ■  .  11  '  ;  ■  i  r  ■ .  ■  ,  :■ 

'1  i  s s  i  so  i  [.; I  i  . '  1  ,11  .  I  r  i  i 111 !  .1 1  ' . : ,  i .  i,  ■.  i  .  i,-n i  '  -  ■  I .  .v.  in-  ■  '  '  . 

i.itliin  ,ipp  r,  ix  M-i  1 1  i- i  '  /  mi  Ion  d’  I  ho  dn.  nalpo. 

rill  tahlo  ha',  iiino  o.i  1  iimiin .  (oluniii  I  i  .s  l  hi-  niimhor  .■  i  \  on  I.-  is.  .ii 
and  oo  r  ro.npond '1  to  tin  nnmhir  1  o,  .u  i  iii;  tlio  il  i  ;-i  I .  i  r-.'o  .ni  t  h.  ':.'i  . 

m.ipn.  Coliinin  d  i  .-i  tho  nano  ol  t  Ik-  i  .lo  i  1  i  t  .ni'i  i  a.- I  o.!.  .d.i  r-  i  1 1  i 

sowapo  tro.itmoiit  |il  int:,  (SIP),  w.iLiT  iri-.ilmoiil  pl.mt-  (V.'li'i,  oi  !  - .  n  '  ; 
nark.'i  (.“-1111').  Coliimii  i  p  i  vos  tho  loo.iti.m  and  ooliimn  »■  i  ■  .  ,  in,  ,i  -'i 

rioot  inilo  ol  tin-  d  i  soh.i  r)>,o .  tiolnmns  ')-.S  doscriho,  wluro  in  -mi,  t  >io  < 
of  tho  sastov.'ator  di.sohargo.  'I'iiis  inlormatinn  (.-amo  from  l  ho  '•  i  in  nl  i 
dooumonts  and  from  wa.stovvati-r  monitoring  data  oollo.-tod  hv  I  n.,-  .l.ito-  . 

(iolnmn  a  givos  tho  cpiantity  of  tho  disoliargo.  .Aotnal  .1  i  la  h  .i  t  gi  .it,  ■' 

winnnovor  that  information  was  av.i  i  1  .ihl  o  .  If  onlv  tiio  liositin  t!.'..  i..na 
faoilitv  'v.-is  I'nilt  to  ao.oommodato)  is  known,  it  was  lislod  in  |'. in  nth.- 
tiolumn  h  is  .in  ostimato  of  the  S-dav  Ht'l)  fHioLogioal  I'xvgon  Hinuind)  ,'i 
organio  pollution  load  disohargod.  (iolnmn  7  ostimatos  tin  ain,'uiu  o!  i 
nitrog.on  d  i  scliargi'd  .  Colnmn  8  m.'iv  indii-ati'  how  tho  was  t  ow.-i  t  i-r  was  m-n 
nnd  what  sorts  of  pollutants  other  Ilian  org.ani>:-  m.itorials  it  n,.iv  .niii.i 
(iolnmn  9  gives  the  name  of  the  stream  reoeiving  tin-  disoh.irgo. 

It  should  lie  noted  tli.it  the  (|(i.ility  and  <|(iantilv  of  (.-as  t  eta.  1 1  i  r 
part  iciilar  1  V  those  of  indnstries,  .-ire  higiilv  variable  and  mn.’h  ,'l  tf, 
i  II I rm.'i  t  ion  in  f'o  I  nmiii  n- 7  are  basi  d  on  .i  ixl.itivelv  few  s.implo.s.  Il.o 

informal  ion  prosenlod  in  tlii-se  colnmns  .diixild  ihi-refore  ho  o.  ai  ■.  i  d.- 1‘ ,  .1 

.1  (lisp!  iv  of  .iv.iil.ihlo  d.it.i  rather  i  h.in  .an  .leciirati-  i-'.timato  <>!  the  y, 
iiul  'Plant  it'-  ol  the  w, a  s  t  e(i'a  r  e  r  discharges. 
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Kelsey  Hayes  Co. 
Terminal  Freezer  Co. 
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116  -  1, inwood  Stone  Products  Co. 

117  -  Martin-Marietta  Cement  Co. 

118  -  Andalusia,  TI,!..,  STP 
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